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‘—_Insurance 
Against Delay 


LANTS equipped for effective oxy-acety- 
lene welding work are insured against long 
production delays through broken or damaged 


metal equipment. 


Whether through the central welding depart- 


ment of alarge organization, or the single portable 
welding outfit of a smaller plant, this adaptable 
metal-working process is available to overcome 
the delays occasioned by accidents or wear. 


THE LINDE AIR PRODUCTS COMPANY .. . . THE PREST-O-LITE 
COMPANY, INC OXWELD ACETYLENE COMPANY . 
UNION CARBIDE SALES COMPANY 


Units of 
UNION CARBIDE AND CARBON CORPORATION 


General Offices New York UCC Sales Offices . . . in the Principal Cities 


65 Linde plants .. . 48 Prest-O-Lite plants ... 174 Oxygen Warehouse stocks 
156 Acetylene Warehouse stocks . . . 42 Apparatus Warehouse stocks 
245 Union Carbide Warehouse stocks 











to Assure 
lower Welding 


Shop costs depend largely on the quality of the wire used. 


Costs 





That is why more and more operators are standardizing on Premier 
Welding Wire and electrodes. Experience has taught them, 
that our method of testing each bundle for general efficiency and 
weldability means the elimination of spoilt work and a valuable 
saving in time and labor. 


Premier Welding Wire is constantly uniform. It is free from harmful 
impurities, deeply penetrating and assures a weld of maximum 
strength. 


We will gladly assist you in solving your welding problems. Write 
us today — you will not be obligated. 
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208 S. La Salle Street, Chicago ITED STATES STEE 30 Church Street, New York 
Other Sales Offices: Atlanta Baltimore Birmingham Boston Buffalo Cincinnati Cleveland Dallas 
Denver Detroit Kansas City Memphis Milwaukee Minneapolis-St. Paul Oklahoma City Philadelphia ‘ 
Pittsburgh Salt Lake City St. Louis Wilkes-Barre Worcester 


U. S. Steel Products Co.: San Francisco Los Angeles Portland Seattle Honolulu 
Export Distributors: United States Steel Products Co., 30 Church St., New York City 
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Spring Sales Suggestions 


O\W comes the season when it is customary to 
N think about new things—new clothes, new tires 
for the automobile, and new sales plans. One who 
looks back over the mid-vear season of previous vears 
the 


pleasure at times when business was easv to get. 


can recall tendency to combine business with 
Un- 
der the influence of spring fever and prosperity, with 
indications that there were unlimited opportunities 
for making money in the stock market without work- 
ing, the temptation to take entertainment seriously 


Now 


thing left of that picture except the spring fever, it 


was very strong. when there is scarcely any- 
becomes necessary to cover a little more ground, even 
though the weather makes it uncomfortable. \Vhile 
the salesman who is selling rivets, castings or coup- 
lings is taking as one of his customers to a baseball 
game or spending the afternoon with him at golf, the 
welding-apparatus salesman can call on half a dozen 
customers. The next few months ought really to be 
a productive one for the aggressive selling organiza- 
tions of this industry, particularly those who pave the 
way for the salesman by the judicious use of well 
prepared publicity. 
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Buyers’ Index 


Readers of Ohe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 


supplies. ‘Ghe advertising section includes the principal manufacturers 
of the United States. 











ACETYLENE (Compre sed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Kansas City Oxygen Gas Co. 
International Oxygen Co. 
Prest-O-Lite Co 


ACETYLENE CYLINDERS 
Pressed Steel Tank Co. 


ACETYLENE WELDING WIRE 
Air Reduction Sales Co. 
American Brass Co. 

American Steel & Wire Co. 
Atlas Foundry Co. 

Central Stee] & Wire Co 
Chase Brass & Copper Co 
Edgcomb Steel Co. 

Fusion Welding Corporation 
Hollup Corp. 

Igoe Brothers 

Imperial Brass Mfg. Co 
Kansas City Oxygen Gas Co 
Koro Corporation 

Mueller Brass Co. 

Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Reid-Avery Co. 

Roebling. John A., Sons Co. 
Joseph T. Ryerson & Son, Inc. 
Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co. 
Steel Sales Corp. 

Stoody Co. 

Taylor-Wharton Iron & Steel Co. 
Torchweld Equipment Co. 
Welding Service Co. 

Weldit Acetylene Co. 
Wickwire Spencer Steel Co. 
Williams & Co. 


ALUMINO-THEKMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 
Crown Aluminum Solder Co. 


ANNEALING FURNACES 
Genera! Electric Co, 
Westinghouse Elec. & Mfg. Co. 


APRONS (Asbestos) 
Ideal Face Shield Co. 


ASBESTOS INSULATED WIRE AND 
CABLE 


Central Steel & Wire Co. 
Rome Wire Co, 


BENCHES, WELDING 
standard Pressed Stee! Co. 


BLOW PIPES 
See “Torches” 


BOOKS 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Lincoln Electric Co. 
Linde Air Products Co. 
The Welding Engineer Pub. Co. 


BRAZING OUTFITS 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Kansas City Oxygen Gas Co. 
K-G Welding & Cutting Co. 
Lotan Research Corp. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 
Williams & Co. 


BRONZE FILLER RODS 
American Brass Co. 
pa ne oe Brass Co. 
Central Steel & Wire Co. 
Chase Brass and Copper Co., Inc. 
Imperial Brass Mfg. Co. 
Lotan Research Corp. 
Mueller Brass Co. 
Oxweld Acetylene Co. 
Steel Sales Corp. 


BUFFERS 


Keller Mechanical Engineering Corp. 
N. A. Strand & Co. 


BUTT WELDERS 
See ‘‘Electric Resistance Welders” 


CABLE (Arc Welding) 
Allan Mfg. & Welding Co. 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
Fusion Welding Corp. 
General Electric Co. 
Hobart Bros. 
Hollup Corp. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Quasi-Arec, Inc. 
John A. Roebling Sons Co. 

tome Wire Co. 

Joseph T. Ryerson & Son, Inc. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


CARBIDE 
Air Reduction Sales Co. 
National Carbide Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 


CARBON (Blocks, Paste, Electrodes, etc.) 
Air Reduction Sales Co. 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
National Carbon Co. 
Oxweld Acetylene Co. 


CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Kansas City Oxygen Gas Co. 
K-G Welding & Cutting Co 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 


CAST TRON SOLDER 
Crown Aluminum Solder Co. 


CAUSTIC POTASH 
Innis, Speiden & Company 


CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Areway Equipment Co. 
Electric Arc Cutting & Welding Co. 
Fusion Welding Corp. 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


CYLINDERS (Acetylene) 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Harrisburg Pipe & Pipe Bending Co. 
Wm. Wharton, Jr., Co. 


DRILLS, PORTABLE ELECTRIC 
Keller Mechanical Engineering Corp. 
Stoody Company 
N. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITS 


Allan Mfg. & Welding Co. 
American Steel Engineering Co. 
Areway Equipment Co. 

Burke Electric Co. 

Electric Arc Cutting & Welding Co. 
Electric Welding Machine Co. 
Fusion Welding Corporation 
General Electric Co. 

Goodman Electric Machinery Co. 
Hollup Corp. 

Hobart Bros. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 
Quasi-Arc Incorporated 

Joseph T. Ryerson & Son, Inc. 
Stoody Co. 

Welding Service Co. 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRIC RESISTANCE WELDERS 
American Transformer Co. 
Federal Machine & Welder Co. 
General Electric Co. 
Goodman Electric Machinery Co. 
Rhason Mfg. Co. 
Joseph T. Ryerson & Son, Inc. 
Taylor-Winfield Co. 





ELECTRODES (Carbon Arc Welding) 
See “Cutting Electrodes” 


ELECTRODES (Metallic Arc Welding) 
American Are Welders 
American Steel & Wire Co. 
Areway Equipment Co. 

Atlas Foundry Co. 

Central Steel & Wire Co. 
Edgcomb Steel Co. 

Electric Arc Cutting & Welding (‘o. 
Fusion Welding Corporation 
General Electric Co. 

Hollup Corp. 

Igoe Brothers 

Koro Corporation 

Lincoln Electric Co. 

Page Steel & Wire Co. 
Quasi-Arc, Incorporated 
Reid-Avery Co. 

Roebling. John A., Sons Co. 
Joseph T. Ryerson & Son, Inc. 
Seneca Wire & Mfg. Co. 

Steel Sales Corp. 

Stoody Company 
Taylor-Wharton Iron & Steel Co. 
Thomson-Gibb Welding Co. 
Welding Service Co. 

Wickwire Spencer Steel Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Areway Equipment Co. 
Burke Electric Co. 

Electric Welding Machine Co. 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Koro Corporation 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 
Stoody Co. 

Westinghouse Elec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE TIPS (Resistance Welding) 
Elkon, Inc. 


ELECTROLYTIC OXYGEN AND HYDRO- 
GEN GENERATING EQUIPMENT 

International Oxygen Co. 
ENGINEERING SERVICE 

Welding Engineering and Research Cor 
FACE SHIELDS (Are Welding) 

Allan Mfg. & Welding Co. 

Arceway Equipment Co. 

Burke Electric Co. 

Central Steel & Wire Co. 

Electric Arc Cutting & Welding Co. 

Fibre-Metal Products Co. 

Fusion Welding Corporation 

General Electric Co. 

Hobart Bros. 

Hollup Corporation 

Ideal Face Shield Co. 

Lincoln Electric Co. 

Northwestern Mfg. Co. 

Owen Eleetric Mfg. Co. 

Quasi-Arc, Incorporated 

Stoody Company 

Joseph T. Ryerson & Son, Inc. 

Sellstrom Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 

Williams & Co. 

Wilson Welder & Metals Co. 

Willson Products, Inc. 


REPROOF PLASTIC MATERIA 
Air Reduction Sales Co. 
National Carbon Co. 


FLANGES, WELDING 
Bonney Forge & Tool Works 


FLUE WELDERS (Electric) 
General Electric Co. 
Joseph T. Ryerson & Son, Ine. 
FLUXES 
Air Reduction Sales Co. 
Anti-Borax Compound Co. 
Central Steel & Wire Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Kansas City Oxygen Gas Co. 











FE VERYBODY’S BUSIN 


ryvHE pattern of life is so changed from what it was a few 

co ago that we can find no yardstick by which to 

measure it. Our grandmothers toiled with coal ranges in the 

kitchen, and had to be competent combustion engineers as well 

Water was heated on the coal range, and the 

bath taken in a the 
kitchen beside it. 


as good cooks. 


Saturday night was wooden tub in 


Lite 


The hay crop was the standby of 


the American farmer. Sometimes it 
a la Carte was a bonanza. The big barns still 
standing attest the importance with 
which hay was regarded. The barn, attached to the main 


by It 


house a covered passageway, was boyhood’s castle. 
was the juvenile social center of rural neighborhoods. 

Young bloods, uniformed in startling style, regarded fire 
fighting as a sporting affair. When the fire bell rang, these 
volunteer firemen grabbed their tall hats and leather buckets 
and hot-footed it to the blaze. The odds were always against 
saving a piece of property, but the fun was grand. 

These were the old steamboat days when midnight racing 
was a feature of wide interest on the Mississippi. The building 
and operation of boats were important businesses, and the 
payrolls of the shipping companies were a factor in the pros- 
perity of each great river valley. The arrival of a steamer 
was more than an incident, and to make the ceremony ex- 
tremely impressive, the captains would order an armful of 
pitch pine to be thrown into the furnace in order that a great 
volume of very black smoke might go relling out of the stack. 


From Stage Coach to Iron Coaches Drawn by 3,000 Horses 

And then there was the old stage coach with its clever 
driver who cracked his whip, swerved his horses and became 
the hero of lady passengers who smiled sweetly upon him and 
praised his skill. 

How different it all is today! Our masters of horsepower 
never come into close personal contact with the people they 
transport. The engineers of our famous trains sit high in 
their cabs with hands on throttles which control the strength 
of 3,000 horses. Factory spindles now make the yarn which 
was once spun by hand. 
and preserving 
up by the busy 
and the woolen 


Huge corporations do the canning 
of fruits and vegetables that were once put 
housewife. Water spigots have replaced wells, 
stockings that grandmother knitted for warmth 
have been cast aside for silk hosiery which granddaughter 
buys for looks. 

Amazing mechanical achievements have ushered in an era 
in which the average person who lives a year really lives the 
equivalent of five years in activity, travel and association, as 
compared with a few decades ago. When Lindbergi flew the 
Atlantic he changed the imagination of the world. When the 
radio came into wide use it speeded up communication between 
individuals, broke down isolation and unified human intelli- 
gence. The motor car has widened our outlook because it 
carries our minds about as well as our bodies. The moving 
picture has unrolled before every one the panorama of the 
world and has hoisted people out of ruts. All of this has 
given us courage to go adventuring instead of forever play 
sate, 

The spirit of change has touched everything. The hobo 
Whose taxi was a freight car has practically disappeared. The 
old-fashioned Sunday dinner that was almost a ritual is now 
hardly more than a memory. The automobile and the servant 
problem have prescribed a Sabbath of a new order. Mechani- 
ca! refrigeration is rapidly displacing the ice man. The sales 
©! washing machines is in of $100,000,000 year. 
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Aviation, stage-craft and radio are new courses recently added 
to the curriculum of high schools. 


Rule-of-Thumb Gives Way to Science 

Every-day processes have been changed from rule of thumb 
to chemically controlled.  Sixty-story office buildings are 
erected in from 60 to 90 days. The spreading network of 
electric-transmission wires is building up the small town and 
halting the rush of population cityward. ‘“Fly-it-yourselt” 
airplane services are being inaugurated in our big cities. 

Railroad trains are about to manufacture their own weather 
as they roll along, making the Pullman car, the day coach and 
the diner cooler in midsummer than an outside cabin on an 
ocean liner. All dust, soot and cinders will be removed from 
the air which will then be cooled mechanically with power 
derived from the car axles. 
In ten years the average freight train has increased its 
length from 36 to 49 cars and each car has added seven miles 
to its daily meanderings. Faster freight service is effecting 
an annual $40,000,000 in interest goods in 
transit in addition to a saving of more than $600,000,000 that 
the railroads would have had to spend for more cars. 


economy of on 


The inner luxury of the American home, especially the 
modern city apartment, exceeds in costliness and beauty the 
The rent for a small five- or six-room 
arrangement in one of New York’s most select buildings will 
average four or five dollars an hour. Here the tenants have 
foods from the four quarters of the globe. The bell punch 
one rings for admission is gold-plated. A layer of cork makes 
the walls sound-proof. Indirect lighting shines through heavy 
glass slabs in the silver painted ceiling. There are sunken 
baths, steel vaults, residence organs, fountains made of mir- 
rors, glass-enclosed balconies and ballroom floors of polished 
black glass. Truly the wealthy American has become in fact 
an Aladdin with a wonderful lamp. His is a life a /a carte 
with the world’s resources at his command. 


palaces of classic times. 


Even the public library has succumbed to the influence of 
Books are now being made available at 
Priceless volumes are not only pre- 
served by heating and cooling but are 
located on request within a few seconds and delivered to the 
reader on a mechanical carrier without human handling. 


the automatic device. 
the press of a_ button. 


scientific systems, 


Fortunes May Be Made from Waste 

Hundreds of things that were waste have become valuable. 
Rubbish salvaged from city streets is being burned in huge 
ovens and the ashes used to form the basis for bricks, pipes 
and other construction A new plant known as 
“brotex,” recently created, yields a valuable raw material which 
may supplant jute, hemp and sisal fibers. Its 
cellent for paper, and its seed is highly nutritive as a food for 
cattle. Although whaling ships have become hardly less than 
floating chemical factories, no use had been found for the in- 
testinal membranes of the mammals. Now comes word that 
a chemist has worked out a process for converting this mem- 
brane into a tough, cheap and almost indestructible leather for 


materials. 


wood is ex- 


gloves. 

The fishery industry is busy developing a wide variety of 
valuable substances from miscellaneous sea products. Among 
these are cod livers, for making cod-liver oil; ground fish 
bones, to furnish calcium phosphate, which with the aid of the 
oil is a great builder of human tissue; and fishmeal, produced 
from the waste of canning factories, and used not only for 
animal feeding, but for the production of oil and iodine. 

(Concluded on page 54) 
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Victor 


LIQUID PETROLEUM 
GAS--NATURAL GAS 


Now available in practically 
all territories 





if you are interested in using these 
modern fuel gases for metal cutting, 
preheating, brazing, lead burning or 
aluminum welding, you will wish to 
have descriptive matter covering 
the large range of Victor torches 
and regulators designed especially 
for the economic application of 
these fuel gases. 
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The Conscience Test 


WELDING operator recently applied for a job on a 
A structural steel building project. His record showed that 
he had ten years of apparently first-class experience; but when 
he tried the qualification test, it was found that he was not 
doing satisfactory work. When given a chance to spend a 
few days in a good welding school where his faults would be 
studied and corrected, he accepted the opportunity very cheer- 
fully. It took only a few days to straighten out the defects in 
his workmanship, and he has been working ever since with 
complete satisfaction. The experience is an interesting one 
because there are thousands of welders in the country who 
have had years of experience but who have never been obliged 
to qualify by means of a systematic standardized test. It is safe 
to assume that all of them honestly consider themselves first- 
class welding operators, but it must be remembered that all 
experience is not good experience. A good many welders 
would have resented the suggestion that they go back to school 
and learn how to weld correctly. They would have taken the 
entire procedure as an insult to their ability. However, the 
willingness of the employer in this case to give the man a 
chance to correct his technique is ample proof that no insult 
was intended. Welding applications are finding their ways 
into more and more fields where the safety of the completed 
structure 1s an important consideration. In these fields of 
applications, it is out of the question to use men who are not 
willing to have their ability put to any test. The experienced 
man who welcomes an opportunity to have his workmanship 
improved has the right kind of job conscience; and qualifica- 
tion tests are going to serve the very useful purpose of select- 
ing men with this sort of conscience out of the large numbers 
of operators who apply for positions on some of the newer 
classes of work. 


Guarding Against Failures 


F ge ING the job welders, and some of their customers, there 
are differences of opinion regarding the possibility of 
welding certain kinds of structures. Some stoutly maintain 
that it can be done and that they are doing it with one hundred 
per cent success, while others are ready with sorrowful ex- 
periences of failures when apparently every precaution was 
taken to get a perfect job. Cast-iron boiler sections will serve 
as a good example. Hundreds of them have been welded with 
excellent results, and in other cases they have been the source 
of a lot of grief. If one takes the trouble to investigate the 
procedure followed in a shop which has uniform success on a 
job like this, he will usually find two things to be true. In the 
first place, the shop will be equipped to handle these difficult 
jobs in the best possible manner and will insist upon following 
a definite procedure which safeguards the weld against failure. 
The price asked for the work is high enough to assure a good 
profit so that there is no temptation to slight any necessary 
operations. In addition to this, the proprietor usually knows 
what can be welded and what cannot be welded. He there- 
fore will not hesitate to refuse to work on a job that is not 
weldable. He recognizes the necessity for a new part instead 
of a repair, just as a skillful dentist recognizes the necessity 
for pulling a tooth instead of filling it. The welder does not 
need to perform miracles in order to get a reputation for 
knowing his trade. He can well afford to turn away work 
when he knows that this is the proper thing to do. There are 
some jobs of this character which can be attempted at the 
owner's risk and will turn out successfully in a large number 


of cases; but it is safe to do this only when the customer is 
made to understand what the situation is and what the welder 


himself thinks of the job. 


Smoothing Out the Sales Curve 


HERE are some applications of welding such as long pipe 

line work, industrial piping, steel construction, ete., which 
involve such large scale operations that companies have been 
formed to specialize in taking contracts for these various 
types of work. In order to do satisfactory work at a reason- 
able price, it is necessary for such a company to be composed 
of men who understand other features of the contract besides 
the making of a satisfactory weld. It takes some time to 
assemble and develop such an organization, and in some fields 
it works to a disadvantage, because of the seasonable nature 
of the special kind of welding involved. If the demand for 
work is high in the summer and low in the winter months, 
some occupation for the crew in the off-season must be 
located. The number of inquiries on this subject is constantly 
increasing. Production welding has been advocated as a possi- 
ble solution, but it does not fit all cases as a satisfactory 
solution. The answer will probably be found in some of the 
newer applications of welding on heavy structures which can 
be carried on in cold weather as well as in mid-summer. Some 
contractors are already studying this possibility. On account 
of the difference in the nature of the work, it may be neces- 
sary to make different estimates on the cost, and it will be 
difficult to handle the problem of labor cost in some instances. 
Altogether, it is one of the biggest problems of the specialized 
contractor. It is to his interest to avoid high and low periods 
and also to preserve a good welding organization after once 
organizing it. An exchange of information regarding expe- 
riences with this problem would doubtless be helpful and 
worth while. 





Soft Pointed Dipper Teeth? 


EFORE the manufacturers of hard-facing materials have 

had a chance to more than scratch the surface of possi- 
bilities of hard facing, there seems to be a competitive idea 
springing into being which does not help the welding industry 
a particle. There recently appeared an advertisement indi- 
cating that some material-handling equipment when made of 
high-grade steel wore out very rapidly on account of abrasion. 
At first glance, this would seem to be an ideal situation for the 
use of hard facing, but according to this advertisement the 
problem was facing with a soft rubber. Is it 
possible that the riveting people will overcome the “noise” 
objection to riveting by putting rubber tips on the riveting 
handles to make the operation quiet; that dipper teeth will be 
covered with rubber to make them last longer; and that the 
hard-facing salesman will have to develop an entirely new 
set of arguments to offset those which are proffered by the 
exponents of soft facing? It is going to be hard to believe 
all these things unless somebody succeeds in perfecting a soft- 
rubber cork screw. If they get that far with it, the situation 
will begin to look grave. Meanwhile, it should be quite a 
source of encouragement to manufacturers of new materials 
whose properties are not yet completely known, to realize how 
far the manufacturers of old materials have been able to go in 
developing new uses for their products and thereby opening 
up wider markets. 


solved by 
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A WELDING GAUGE 


—BUT BUILT LIKE A 
WATCH! 





The Moto Meter Natweld Gauge 


is a typical example of the high 


quality of Moto Meter products. 
The name MOTO METER it- 
self is a guarantee of the excellenc: 


of any instrument on which it ap 





pears. The three great plants « 


this company, now one of the 
HE Moto Meter Natweld Gauge is a precision in- 


. : d world’s largest manufacturers of 
strument. It is built with the accuracy and care of 


: é : oS auges and allied e nent, are 
a dependable timepiece. It sticks to the facts inside the ae “ty a 
cylinder religiously—but it is sturdy, it stands up under devoted exclusively to the manu- 
abuse, takes punishment and still tells the truth. Yet, facture of products of the very 


the price is reasonable. highest standards. 


There's no need for superlatives. The Natweld can be 


Write for Bulletin WE 53) today 
summed up in just four words: a good welding gauge. 


MCTOMETER elon Ben @ Gmmeon. 


LONG ISLAND CITY at NEW YORK, U.S. A. 


TOLEDO, OHIO nf LA CROSSE, WIS 


Factories at Long Island City Toledo La Crosse Canada England 


Australia 





Adapting Gas Welding to an Industry 


Cutting and Welding Torches Are Important Aids to the 


Plant Requiring Vessels and Piping for Chemical Processes 


By R. C. Hosterman? 


SSES that will build materials into useful shapes are 


is Important to the chemical engineer as materials them 


p LOC] 


used to an ever 
and 


has developed into a 


, , 
he Ooxy-acetylene 


process ot welding and cutting metals 


increasing extent in fabricating many of 


cepted metals their into 


reliable 


temperatures, 


chemical equipment. 


tool in 


alloys 


ver) helping the 


engineer to adjust pressures, construction 


and equipment design in his processes to an economic 


ntage \s rapidly ‘as new corrosion-resistant materials are 


ped, there must also develop the technique of putting them 
~ rvice 

iterials have been available for some time which are appli 
to most of the cases of corrosion in the industry as far 


is chemical properties are concerned, but the attendant physical 


perties of brittleness, hardness, and cracking under tempera- 
changes have limited their use. On the contrary many metals 
their alloys which are not so corrosion resistant but have 
physical properties have the greatest tonnage in service, 

as iron, lead copper, nickel, and aluminum. 
some good fortune the carbon steels possess such a good 
bination of chemical and physical properties that they pre 
ninate the construction materials of this industry. Also, a 
rvey of the raw materials, intermediate and finished products, 


cates that 


liquids and gases are in the majority. 


This implies 

















Fig. 1. The Racks Supporting This Maze of Pipes Are All Welded. 


an abundance of pipe, tanks, and pressure vessels in service. It 
is the the 





purpose of this paper to illustrate how successfully 
details of gas welding have been worked out under this and many 
her circumstances. 
Process Piping 
Some conception of the extent to which the oxy-acetylene proc- 
s has been used in chemical equipment can be gained by survey- 
the equipment of the unit processes which characterize the 
dustry. As has been pointed out, pipe as one of the means of 
luid handling is vitally important. The 
mical-plant piping is that of process piping. 


atively 


broadest classification of 
Aside 
low cost and excellent physical properties, 


from its 
which dic- 


its 


use where corrosion resistance is unnecessary, steel pipe 
} 


e used very satisfactorily for transporting dry chlorine and 


entrated sulphuric acid. This seems almost incredible at 


Read before the 30th Annual Convention, 
n, Chicago, Iil., November 13-1 1929. 


Carbon Chemicals Corp., Soutl 


International Acetylene Ass 


Charleston 








first thought, but the absence of water changes the situation. 


Some idea of the responsibility placed upon gas-welded construc- 


studving the rack in 


supp rts tor the 


tion comes from pipe Fig. 1. To begin 


with, all the entire line were built with the torch. 


Those lines display steel in a multitude of different services 


extending to the extremes The happy balance of compactness, 


flexibility, and accessibility could never have been established 


without this type of construction. This figure illustrates the prac- 


tice of installing at convenient points flanged joints, breaking the 


line into sections with the minimum number compatible with ease 
of dismantling 


\ great valuable experience has been accumulated 


very 

















Fig. 2. Unusual Pipe Layouts Are Quickly and Easily Made With 
the Torch. 


in the construction of cross-country pipe lines for the transpor- 


tation of crude petroleum and natural gas, and the economies of 


such systems can be utilized by other of the chemical industries 


when the volume of business permits. 


In the plant the piping often becomes so complicated that some 


very intricate pipe sections are necessary. The torch serves almost 


as a pantagraph to enlarge all the complex apparatus of the labo- 
ratory, from the glass to the proper construction materials. One 


of such sections 1s shown in Fig. 2. One very important aspect of 


fluid handling consists of measuring quantities being handled. The 
below the orifice plate are very readily installed 


taps above and 


with the torch 


Gas and Water Supply Lines 


about the 
Steam for power and heat energy needs to be widely distributed. 


There are also gas welded service lines plants. 


It is not the province of this paper to consider developments within 
the steam plant, but acetylene-welded steam mains are giving satis- 


And on both ends of the steam mains the torch 
quickest and best methods of fabricating the 


factory service 


offers one of the 


complicated steam headers. Water for cooling requires wide dis- 
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tribution also Owing to the 


this 


nature of some of the equipment 


water has to be turnished at a considerable elevation, which 


requires lines that will withstand some pressure. In one instance 
to build a 
gas welded in the girth and longitudinal seams. 


In the 


it was practicabl 30-in. water main out of rolled sheets 
case of process piping particularly, some organization is 


necessary among the erecting crew. It is a very common experi- 
ence that plans of new units involving extensive piping are very 
Very often the 


among several others that have been in operation for some time. 


confusing to read new unit will be set down 


Changes are constantly being made in the operating units, which 
that the that 


plans and actual construction introduces interferences. 


means time lapses between the completion of the 


There is 
always a multitude of small things that creep in during construc- 


tion to change the situation. To meet these difficulties it has been 


found practicable to have each piece of welded pipe to be installed 
sketched by a 


man in the 


field as the major pieces of equipment 











Fig. 3. Gas-Welded Tanks, 


144-In. 


Each 35 Ft. 
Plate. 


Long and Made From 


are being installed. These sketches are used by the welders in a 


well-equipped shop. Each welder’s work is periodically checked 
able to 
regardless of the complexity of the sections. 


Chemical Tanks 


\nother very extensive application for this method of construc- 


in the usual manner. These welders are work within 


1/16 In 


tion is found in tanks operating under a variety of pressures. 


These assume considerable variety in shapes and sizes, the maxi- 


mum dimensions for an atmospheric-pressure tank being 10 ft. 


in diameter and 25 ft. high. To the other extreme, reference can be 


made to the thousands of gas-welded steel drums that are used 


daily in the industry. 
It has developed that the splendid physical properties of steel 


can be 


added to the corrosion resistance of many materials lack 
ing strength by lining steel vessels with them. Steel gives a 
very sturdy structure, and gas-welded construction gives a con- 

















Fig. 4. Welded Reaction Vessels for Operation at 200 Lb. Pressure 


and 400 Deg. F 

















Osran -A 








Osren-8 
, 
Oe Tau - C See Dernn-C 
See Dern -8 
Fig. 5. Details of Welded Joints of Vessel Like Those Shown in 
Fig. 4. 
tinuity of surface which distributes very evenly the strains t 
must arise between different materials under indentical cot 
tions. These linings consist of glass or enamels, har 


rubber, lead, and other metallic linings. 


The vapor pressure of many of the raw, intermediate, or finish 
materials of this industry is high enough to demand that they 
stored in pressure vessels, even at atmospheric temperatures. T! 
volatility is often very closely coupled with inflammability, whi 
emphasizes the necessity of a perfect joint. The procedure 
gas welding these pressure vessels has been so carefully develope 
that hundreds of such tanks are in operation under pressures up 
300 Ib. per sq. in. 

In Fig. 3 several of such tanks are shown just before instal 
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Fig. 6. Large Welded Vessel Specially Designed to Resist Corrosion 


ft. in diameter and 35 ft. long, and the s 


is 1'4 in. thick. The feature of these tanks does not lie in any res 


tion. These are 7 
tance they show to corrosion but rather in the safe storag: 


flammables under pressure. 

The proportion of .unit processes in which chemical reacti 
actually take place, to all those in which there are no such re: 
small. Each of 


materials 


tions is very the latter type of processes 


intended to prepare for reaction or subsequentls 
Most of the chemical reactions 
Fig. 4 
welded reaction vessels, effecting reaction between liquids at 
pressure of 200 lb. per sq. in. and a temperature of 400 deg. 


These vessels, which are insulated because of the temperature 


refine them to specifications. 


between liquids, or gases and liquids. shows some gi 


operation, are built of 34-in. steel plate and are 4 ft. in diamet 


and 25 ft. long. Details of their construction are given in | 
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identally, the piping tying all this equipment together shows 
rk of the torch through the insulation 
the class of reactions in which gases and liquids are con- 
there is a decided necessity for the tightness possible with 
velded construction. One example of equipment in this serv- 
This is another case of steel being partic 


shown in Fig. 6. 
suited for corrosion resistance. This large vessel is de- 
ed to operate at 75 lb. per sq. in. and atmospheric tempera- 


Since these vessels have been in operation, periodic testing 


{ the homogeneity 


inspection have served as one illustration « 
1 both 


1e weld metal and parent meta in respect to corrosion 


sistance and to mechanical strength. 


Desirable Properties of Aluminum 


\luminum 1s another metal which has found considerable appli- 


1 in the chemical industry. It has been used to a large extent 
cause of its corrosion resistance to nitric and acetic acids. But 
chemical engineer is not just concerned with the life of the 








Fig. 7. Gas-Welded Aluminum Vessels Are Not a Rarity in the 
Chemical Industry. 
istruction materials in his equipment, but also with the signifi- 
nce of impurities in his products. Aluminum has also been 
sed where its inertness obviated the possibilities of impurities 
vhere color of the product was of primary importance 


he properties that characterize aluminum demand a different 


the Some 


from others of common metals 
all that to work this 
On a large scale this material works 
been 
These 


technique in welding 


ning, however, is is necessary metal as 


cessfully as the others. 
very rapidly. Manganese, silicon, and other metals have 
loyed with aluminum to give variations in properties. 

s weld very readily also. The proper flux and a neutral flame 
ive been the principal means of joining this metal and its alloys. 
rig. 7 illustrates the use of aluminum in the equipment for a dis- 

tillation precess. The condenser is not included in this picture, 

he same method of construction is used throughout. This 
equipment is very important in the industry. 


Usefulness of Chrome and Nickel Steels 


metallurgist has found that he can enhance the properties 
bon steels by the addition of chromium or nickel or both. 
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Fig. 8. The Chrome-Nickel Alloys in This Tube-Still 
Serious Problems in Gas Welding. 
These metals tend to give an alloy with increased resistance to 


tempera- 
Of 


resistance to oxidation at elevated 


strength at elevated temperatures. 


chemical corrosion, 
tures, and high mechancial 
the alloys formed by adding chromium alone, the metal with the 
lower carbon content welds more successfully. For those allovs very 
being highly resistant to oxidation, any 
welding the 


material becomes ductile at a black heat. 


high in chromium. these 


brittleness developed in 
is in operation, for the 
n which both chromium and nickel are used, with 


is removed when equipment 


Those alloys 














Fig. 9. This Welded, Uninsulated Vapor Piping Resists Weathering 
to a Remarkable Degree. 


a small percentage of silicon and carbon, are austenitic and can be 


welded without the necessity for subsequent heat treatment. The 
chromium and nickel in these alloys are very sensitive to the 
conditions under which the weld is made. Both of these oxidize 
readily, or the excess of acetylene in the flame will tend 

increase the carbon content of the metal, which reduces the 




















emical corrosion. Fig. 8 shows the application of 
1 


tube stil 


such all te a 
\t the mention of petroleum-refining equipment, it would be 


well te least 


have at one illustration of gas-welded equipment 


withstanding repeated changes in temperature. Fig. 9 shows vapor 
which operates uninsulated in the open, subject to all the 
variations possible in the weather. 

Ni kel 


properties 


and its alloys The 
characteristic of this metal require careful training also 
in preparation for welding 


serve the industry extensively too. 


The cost of these materials has lim- 


ited their 


application to work possible in thin sheets to some 
extent As has been mentioned, nickel is very readily oxidized, 
or the graphite resulting from excess acetylene tends to produce 


brittle welds. The small percentages of silicon, manganese, and 
magnesium must be retained in the material during welding opera- 
tions to retain the physical properties of the metal. Tests of 
welds produced with a suitable flux and a very slightly reducing 
flame | shown 


lave a joint efficiency of from 90 to 95 per cent. 


The Welding Torch as an Aid to Development Work 
The 


the 


operation of the chemical plant is somewhat analogous to 
functioning of the human body in that very little can be seen 
i the actual conditions and very little known about the actual 
at all times. 


experience not anticipated from the operation 


ituation internally Revisions have to be made in 


design because ot 


OL Siva 


ipparatus. Especially those industries which do pioneer- 


ng find their plant decidedly dynamic. When repairs must be 


made. there is always little time to be lost, thus requiring construc 


tion in the shop that perhaps would be purchased elsewhere ordi- 


narily In such work the oxy-acetylene process is_ particularly 


adaptable. Even a wider range of apparatus can be repaired with 


the torch than is usua'ly constructed with it. At one chemical 
plant ten skilled gas welders are kept busy on alteration and 
repair work These men devote none of their time to repairing 


failures in welded joints, but rather are occupied with the never- 


ending variety of maintenance work. 
In this department the designing engineers gather the experience 


with equipment that has been in operation. 


With this experience, 
other considerations, they build their judg- 
the design of new equipment. 


results of tests, and 


ment for These considerations work 


; 
D 20/5 Holes for / 


7 Machine Bolts 






400* American Std wide TE G 
Forged Stee/ flanges 
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Fig. 10. The Use of Welding Enabled This Small Still to 
Built and Tin Lined. 


Be Quickly 


their into the specifications for such 


the of 


way 
All 


struction pass through a period of approval in actual operati 


equipment in tut 


work. materials construction and methods of 





Each one of the processes of the chemical industry has pa 


through several stages of development. The chemist, by var 


pressures and temperatures and reaction materials, arriv 
favorable conclusions about the production of some chemical 
blast lamp was used to build a great deal of his apparatus 
when this process leaves the laboratory, it must begin tu oper 
in the materials of construction of the industry. 
The welding tor 


indispensable in constructing these miniatures, which ar: 


It is usu 


made to operate on a small scale first. 
readily available elsewhere and which must be easily and qui 
altered to suit experience with the process on this scale a1 
such construction materials. 10 small 


was quickly built and tin lined in the shops at one plant 


Fig. shows a still w 
\s is evident from the foregoing, oxy-acetylene welding 
method of construction of chemical equipment has been he! 
The 


by past performance has not been a mere matter of good fortu 


to produce chemicals for several years. confidence crea 


In the case of one company, the acceptance of and the progr« 
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11. Welded Tanks Are Fabricated From 








Drawings Such as This. 
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use of gas welding have been guided by 
»s which practically assured the 


definitely outlined 
results that have been obtained. 

in this case when welding was being considered as the logical 

thod of construction for a piece of chemical equipment, the 
assistance of the Linde Air Products Co. was secured. 
operation with this company standards were developed which 
eliminated as far as possible unsatisfactory design or construction. 
These standards are based on the fundamentals of executing a 
practical joint of each type required with the torch. From other 
considerations it will be recalled that these fundamentals con- 
sist of: 

(1) Determining the ability and the knowledge of welding oper- 


-In co- 


ators, 


(2 


Selecting materials of good welding quality, 

(3) Correctly designing the welded joints, 

(4) Properly preparing the materials for welding, 

(5) Applying welding technique, and 

(6) Satisfactory inspection and testing. 

It is interesting to learn how these fundamentals are used 
actual practice. In the drafting room, a design of the equip- 
ment desired is developed for oxy-acetylene-welded construction. 
Fig. 11 shows a typical drawing of such apparatus, but with the 
“notes” omitted. Each drawing pertinent to welded construction 
is checked and approved by men especially qualified for such work. 
\ detail is made of each joint involved. 

The drawing refers in the notes to the Linde Air Products Co. 
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Pressure specifications No. These specifications, which are 
quoted in full at the bottom of this page, are forwarded 
with the prints of any related job to the fabricators concerned. 
These manufacturers are required to follow these 
trols”, as they 


“procedure con- 
been called. Such procedure controls have 
been developed for a great variety of designs. Inspectors are 
posted at the manufacturer’s plant who keep in touch with oper- 
ations and witness the tests of the apparatus. The results obtained 
from equipment built under the guidance of such an organization 


have 


are convincing evidence of the practical value of procedure control 
in the fabrication of oxy-acetylene-welded equipment for the chem- 


_ical industry. 


In this decidedly 
used the torch 


dynamic industry the chemical engineer has 
in every phase of his work to a 
decided advantage in keeping pace with the unceasing demands 
made on him for greater economies and extreme versatility in 
design. Just as are other manufacturers, he is interested in 
standardization and is hoping for the development of some mate- 
rial that will have a universal application to his problems. 
expecting a great deal, 
in that direction. 


extensively 


This is 
but the metallurgist is striving diligently 
Such material will have to weld readily, for 
the advantages of this method of construction are well established. 
The sound, conservative procedure controls that are developed for 
each industrial application of the oxy-acetylene process have so 
established reliability for this type of construction that its evi- 
dence is abundant. 





Specifications for Oxy-Acetylene Welded Pressure Vessels Over 12 In. in Diameter, Carrying Pressure of 30 Lb. Per Sq. In. 


1. WORK INCLUDED. 

[he contractor shall furnish all materials, fabricate and test the vessel 
or vessels indicated on the drawings in accordance with these specifications 
except as amended or added to by the Purchase Order Specifications. When 
completed and approved, each pressure vessel shall be stamped with the 
legend provided for in Paragraph 15. 

2. MATERIAL. 

Steel for shell plates, heads and manhole frames, unless otherwise specified, 
shall fulfill the requirements for firebox quality steel as given in the A.S.M.E. 
Boiler Construction Code with the following exceptions: 


(1) The carbon content shall not exceed 0.20 per cent. 

(2) The material shall conform to the following requirements as_ to 
tensile properties: Tensile strength, 48,000-60,000 Ib. per sq. in. 
Yield point, minimum, ™% tensile strength, (27,000 lb. per sq. in.). 
Elongation in 8 in., minimum, 30%. 

(3) The tensile strength of the test specimen taken longitudinally from 
the top of the plate, shall not exceed 65,000 lb. per sq. in. All 
material shall be ordered by thickness and not by weight. 

3. CONNECTIONS. 

All connections shall be in strict 
4. WELDING ROD. 

Unless otherwise specified, Oxweld No. 1 
be used. Any welding rod which shows 
weiding shall be rejected. 

5. BEVELING PLATES. 

-The plates shall be accurately resquared and beveled in accordance with 

rawings so that the edges will meet squarely all along the seams where 
per ling is to be done. Where double-V + ie is specified, the unbeveled 
potas at the center shall not exceed gy 
6. CLEANING OF SURFACES TO BE. WELDED. 

All surfaces to be welded shall be thoroughly cleaned from rust, scale and 
lirt before welding. If the cutting blowpipe is employed, such as for cut- 
ting manhole openings and outlets, all cutting scale and dirt shall be re- 
moved before the plates edges are welded. 

SETTING OF PLATE EDGES. 

Before the plates are rolled, both edges of plates shall be set an 
sufficient to insure the proper curvature. 
8. ROLLING OF PLATES 

The plates shall be oe rolled to proper curvature for their entire width. 
9. DESIGN OF WEL 

The degree of bevel, — of joint and reinforcement shall be in accordance 
with the drawings. There shall be no valley either at the edge or center 
of the joint and the weld shall be so built up that the weld metal will present 
a gradual increase in thickness from the surface of the plate to the center 
of the weld. 

10. QUALIFICATION TEST. : 

Test Spectmens.—Unless approval has previously been given within 6 
months by the buyer or buyer’s representative on each operator for the 
type of welding and thickness of material involved, qualification test speci- 
mens shall be submitted by each operator and forwarded to an approved 
testing laboratory. 

These specimens shall be made from two plates of a thickness not less 
than the shell thickness involved, each plate being 9x12 in., and the 12-in. 
edges being designed, prepared and welded in accordance with the drawings. 

Laboratory Test.—Five standard A.S.M.E. coupons. shall be cut from 
the specimen and submitted to tensile test, three of these coupons having 
the weld reinforcement removed before testing. No operator shall be per- 
mitted to weld on the vessel or vessels included in the order until approval 
has been given by the buyer or buyer’s representative, this approval being 
contingent upon each coupon having a minimum ultimate strength of 50,000 

per sq. in., an average of 52,000 Ib. per sq. in., and all weld fractures, 
it such oceur, being free from any appreciable defects. 

Provided each o the three coupons with reinforcement removed, exhibit 
an ultimate strength in excess of 52,000 Ib. per 9Q. ‘m., the remaining coupons 

ed not be tested. 

oupons which break in the plate at an ultimate strength of 48,000 Ib. 
Per sq. in, minimum shall be considered acceptable. Any specimens, further- 
re, which break in the plate at an ultimate strength of less than 52,000 

per sq. in. shall not be taken into account in determining the average 
ength of the specimens tested. 

WELD METAL. 


accordance with the drawings. 


High Test Welding Rod shall 
any undesirable properties during 


amount 


st 


The deposited metal shall be thoroughly fused with the base metal at all 
sections of the weld. The penetration of the weld shall include the un- 
beveled portion. 

12. ALIGNMENT. 


At no point shall the sheet on one side of the joint be offset with the 


sheet on the other side in excess of the following limitations. 
(1) Longitudinal seams, 10 per cent of the minimum thickness of the 
piates. 
(2) Girth and head seams, 25 per cent of the minimum thickness of the 
plates. 


Where necessary. the ends of the completed sections shall be 
that this requirement may be complied with on the girth 
13. TESTS 

The test pressures shall be in accordance 
drawings. 

The hammer test shall consist of striking the sheet at 6-in. 
both sides and for the full length of all welded seams. 

The weight of the hammer in pounds shall be equal to the thickness of 
the shell in tenths of an inch and the blows shall be struck with a force 
equivalent to an &-ft. free fall of the hammer head. 

The edges of the hammer shall be rounded so as to prevent defacing the 
sheets. 

When an air test is specified, 
water and shall be air tight. 
14. INSPECTION 

Each pressure vessel, 
the observation of an 
be informed in 
and be 
desires. 


reformed so 
and head seams. 


with those indicated on the 


intervals on 


all welded joints shall be painted with soapy 


upon completion, shall be inspected and tested under 
approved inspector. The purchaser, on request, shall 
advance of the various operations of fabrication and test 
permitted at all times to witness such of these operations as he 


15. APPROVAL OF WORK. 
Before acceptance, each pressure vessel shall be marked in the 

of the inspector with the following legend: 
ORDERED BY 
BUILT BY 
WORKING PRESSURE 
TESTED BY 
DATE OF TEST 
PURCHASE ORDER NO. 


This legend shall be placed on some conspicuous position of the vessel, 
peters near a manhole, if any, or handhole. The stamping shall not 
xe covered permanently with insulating or other material. 

This legend shall be sweated to the vessel. 

NOTE: Plate for legend shall be supplied by customer. 

16. REPAIRS 

Where the Sei fails to meet the requirements of these specifications, the 
following repairs will be permitted: 

(a) Cracks not more than 6 in. in length may be repaired by welding, 
provided all the weld metal is removed at the sides of the crack and far 
enough beyond the ends of the crack to insure that sound metal has been 
reached. Proper preheating of the metal in the vicinity of the crack will 
be required before welding is started. 

(b) Leaks due to pinholes may be repaired by chipping out the weld to 
the bottom of the V. Proper preheating of the metal in the vicinity of the 
pinholes will be required before welding is started. 

No peening or caulking shall be permitted in repairing leaks due to pin- 
holes or blowholes. 

A crack more than 6 in. long shall not be repaired unless approval has 
been given by the customer or his representatives. 

A general sweating of the weld under hydrostatic test shall cause rejection 
of the joint. 
17. CONSTRUCTION, 

Procedure-control methods shall be followed in the construction of these 
vessels, particular attention being paid to the following operations. 


presence 


(1) Clamping and fitting up of shell plates, shell sections and heads. 

(2) Elimination of burrs and oxide before welding of second side of 
double-V. : 

(3) Preheating during welding of manway seam. 

(4) The entire manhead shall be annealed after the manway has been 
completely 


welded. 
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INTERNATIONAL ACETYLENE CONGRESS 


The Tenth International Congress of Acetylene, Autogenous 


Welding and Allied Industries will be held at the Federal 
Polytechnic School, Zurich, Switzerland, July 9th to 12th 
These congresses have been held periodically for the past 


thirty years. More than twenty countries have already prom- 


ised their collaboration in this, the tenth, congress, which is 
to include general meetings and meetings of sections, visits to 


industrial establishments, an official banquet, and social ar- 
rangements 


The se 


SIONS are 


ven sections which will meet for papers and discus- 
classified as follows: calcium carbide; acetylene, oxy- 


gen and combustible gases; autogenous welding; general ap- 
plication of autogenous welding; railways and transport under- 
takings; oxygen cutting; and general regulations, prevention 
of accidents, and training and propaganda. 

hotel rates, meetings, 
etc., can be obtained by writing the Secretariat of the Tenth 


\cetvlene Basle, 


Information concerning registration, 


International Congress, Ochsengasse, 12, 


Switzerland 


PROCEEDINGS OF SECOND ALLUNION 
WELDING CONGRESS 

The papers presented before the “Second Allunion Autogene 
held at S. S. R., March 19-25, 1929, 
have been published in booklet form in the Russian language, 
according to A. Ogiewetzky, of The Allunion Autogene Com- 
KV 133, Moscow, Arbat, U. S. S. R. The titles of 
the papers are as follows: 


CLonexre ss” Moscow, U. 


mittee, 51 


Latest engineering achievements in electric arc welding of 


metals; Application of gas-electric arc welding in repairing 


steam boilers; Liquid oxygen; Argon—obtaining it in the pro- 
duction of oxygen, its refining and use; Sources of danger and 
protective measures in the use of welding gases; Soviet legis- 
lation on the production of compressed gases, autogenous 
work, and tests of drums and apparatus; Application of weld- 
ing in joining and manufacturing tubes; Electric arc welding 
in metal constructions; Practical value of the electric welding 
process; Welding of oil pipes and other welding work in the 
Works; Application of autogenous methods in the 
manufacture of apparatus; Economy of gas welding; Welding 
apparatus in the resistance method and sphere of their appli- 


Grozny Oil 


cation; Production of electric welding machines and apparatus 


in Soviet Russia; Machines and apparatus for electric arc 
welding; Instruction of gas-welding workers and normal-school 
program; Instruction of electric-welding workers; Testing of 


welded joints in boiler plates. 


CHICAGO SECTION ELECTS OFFICERS 

At the recent Spring election of the Chicago Section, Amer- 
ican Welding Society, the following officers were elected for 
the ensuing year: 

Chairman, C. B. Evans, Western Electric Co.; Vice-Chair- 
Horton, Chicago Bridge & Iron Works; Secre- 
tary and Treasurer, M. S. Hendricks, Acetylene Journal. 

Directors for three years—Jonathan Wolfe, Chicago Surface 
Lines; H. E. Gannett, Chicago, Burlington & Quincy R. R.; 
J. I. Banash, consulting engineer; J. B. Green, Fusion Weld- 
ing Corp. Directors for one year (to fill vacancy)—C. M. 
Bloodgood, Air Reduction Sales Co.; Harry G. Masten, Harry 
G. Masten Co.; E. P. Bestler, Raymond Bros. Impact Pul- 
verizer Co. 

E. E. Lunn, of the Pullman Co., was elected Vice-President, 
Midwest District; and W. A. Slack, of the Torchweld Equip- 
ment Co., was elected as the director to represent the Chicago 
Section at the New York meetings of the Society. 

The following officers remain in office until the expiration of 
their respective terms: Directors for two years—E. E. Lunn, 
Pullman Co.; W. M. B. Brady, General Electric Co.; O. L. 
Howland, Koro Corp.; E. T. Henke, American Electric Fusion 
Corp. Director for one year—A. A. Wiegel, Hollop Corp. 


man, Geo. T. 


May, 1] 


A SUBSTITUTE FOR HYDROGEN 
“Electrolene” is described as a low-cost gas formed by 
partial or the complete dissociation of a hydrocarbon wit! 
without steam, the gas being generated in specially constru 
tanks, or producers, on the premises where it is to be u 
The 
equipment used are described in the April, 1930, issue of 
General Electric 


theory underlying the production of this gas and 


Review. The gas is suggested as a substit 
for hydrogen, being used as the atmosphere for electric 
nealing, brazing, and heat-treating furnaces, and for metal 
ting and certain other flame applications. 
Certain claimed for this 
cost, are the simplicity and safety of the generating proc: 


advantages gas, besides its 
the quite general availability of the raw materials used, 
the comparative ease with which its characteristics car 
varied over a wide range by a suitable choice of the raw 
to be used and by controlling the production process, 
making it adaptable for many applications. 

The chief constituents of the gas are carbon monoxide, 
drogen, and carbon dioxide. The hydrocarbon used as 
material may be butane, propane, ethane, city gas in wl 
methane is the principal hydrocarbon, or a 
other gases. 


great variety 


The heat for the reaction is supplied by stea: 
(one of the raw materials) and electric energy. 

A producer 7 ft. 
of 1,000 cu. ft. of 


in diameter and 14 ft. high has a capacit 
holder 


required, it being possible to draw off the gas only as used 


Electrolene per hour. No gas 


In practice Electrolene producers developed to date del 
24 cu. ft. of the gas per kilowatt-hour, while, on the other ha 
electrolytic cells produce 8 cu. ft. of hydrogen per kilowatt 
hour at about 75 per cent efficiency. 


WELDING OPERATIONS IN THE 
MILWAUKEE DISTRICT 

Much of the framework of the Tower building to be erected 
in Milwaukee will be welded; an 
cently built at Janesville, Wis., without a single rivet in it 
and The Mertes-Miller Co., of Milwaukee, is building a 
ft. welded power boat, says a news item in The Milwau 
Journal of March 1st. Mention is made of the plant of th 
Milwaukee Welded Steel Corp., where by means of welding 
they are producing jigs, dies, machine-tool fixtures, cabinets 
movable benches, tool racks, typewriter desks, filing equi 
ment, plant trucks, and other devices. Small 
and desks for the children that are not destroyed 
hours after the Christmas tree festivities, are made in sets 
with welded joints. This company started operations onl 
a year ago in small quarters, and recently moved to Burnham 
St., where the manufacturing of special equipment is being 
carried on; in addition, crews with 15 
kept busy with contract and repair work. 


industrial plant was re 


chairs, tables 


a Iew 


machines are being 


AUSTRALIA CLAIMS ITS FIRST 
GAS-WELDED BUILDING 

A factory being erected at 679 Victoria St., Abbotsford, Aus 
tralia, for the Carba Dry Ice Co.-is said to be the first building 
in Australia tec be welded by the oxy-acetylene process. Th 
building was recently inspected by members of the Australia’ 
Welding Institute and other engineers, and the features of 
struction explained by Russell Grimwade and E. J. Raymond 
managing director and sales manager, respectively, of Australian 
Oxygen & Industrial Gases Pty. Ltd., which is undertaking 
welding. 

This factory will cover a floor area of nearly 4,000 sq. ft 
being 105x38 ft. in size. A saving of 15 per cent in the weight 
of the materials over the usual type of construction is claimed 
besides, 58 per cent of the steel was cut and welded on the site 
of the factory. The interior plant for the factory will be elec 
trically welded. This factory will also have the distinctior 
being the first in Australia to produce “dry ice.” 
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Problems of the Small Structural Shop 


Success Lies in Showing the Customer the Benefits of Welding. Using 
Proper Design, and Selecting a Competent Man to Supervise the Work 


By L. B. Yates} 


ODAY structural-shop men are showing more interest in 
T the question of welded design of those products which are 
iabricated from structural members than at any time in the past. 
This is true of all shops, large and small, including those where 
very little or nothing has been done along this line, as well as the 
shops which have already four or five years’ experience behind 
them. 

Welded design is claiming more and more of those constructions 
which one time were riveted. From year to year there will be a 
gradual increase in the volume of welded fabrication. It is not 
intended, however, to convey the impression that welded design 
will ever completely replace riveted design. The contractor should 
not expect completely to stop all riveting and move his riveting 
equipment out of the shop. In general, the contractor should 
study every job for which he contemplates the use of welding; 
and unless there is some very good reason why welding is desir- 
able, regardless of cost, he should make sure that it is good busi- 
ness to weld the job rather than to rivet it. The policy of 
expecting a fair profit on all work should be a sort of protec- 
tion against possible mistakes in applying welding where it 
should not be applied. 


Field for Welded Structures Only One-Fourth Developed 


It is conservatively estimated that less than 25 per cent of the 
work which could be profitably welded is now actually being fabri- 
cated in this way. ‘There will always be jobs which can be 
riveted better and cheaper than they can be welded. It has been 
proved conclusively that the arc welding of structural shapes 
offers the possibility of savings in time, labor, material, and draw 
ings and that welded construction will give a structure which is 
equally good or perhaps better. This in turn offers the possibil- 
ity of greater profits to the contractor. The problem then becomes, 
how to take advantage of the economies offered in welding. This 
paper will, therefore, be confined to the problems of the small 
shop which has done practically nothing along this line. 

Small structural shops as well as large ones are interested in 
arc-welded design because it affords an opportunity for better 
design and a saving in labor and material; and because on cer- 
tain jobs it is possible to put the work through the shop in less 
time, tiereby releasing the shop equipment sooner and permitting 
greater production and reducing overhead charges per unit. It 
must be remembered that what is being said does not apply to 
every riveted job, but to those jobs which lend themselves to 
welded design. Incidentally, the number of jobs which can be 
welded at a profit is much larger than any of us fully realize. 
This is proved by the fact that ingenious designers and operators 
are responsible every day for the welding of jobs which hereto- 
fore have never been licked or perhaps never thought of as welded 
jobs. 

Before going into the problems that will be encountered by a 
structural shop in changing over to welded construction, it will 


eee : : 
ne well to consider some of the advantages of welding over 


riveting. 
Possibilities in Labor Saving 


In the matter of saving labor, let us take as an example a sim- 
ple metal stairway for use in an industrial plant where service 


"Paper read at the Fifth Annual Conference on Welding. held at Purdue 
versity, Lafayette, Ind.. December 11-13, 1924 
seph T, Ryerson & Son, Inc., Chicago, IIl. 





is of first importance. The usual practice when designing such a 
stairway for riveted construction would be to use two channels 
as stringers with the flanges extending outward. To the web of 
these stringers would be bolted or riveted small slip angles and to 
these angles would be riveted or bolted the plates for the steps. 
The work of designing and building such a stairway would be 
about as follows, for both welded and riveted construction: 


RIVETED STAIRWAY WeELpED STAIRWAY 

Layout for holes on stringer Make template for spacing 
Make template for punching clip Weld 

angles and steps 
Punch holes in material 
Rivet 

In other words, welding has eliminated the layout labor and 
the punching labor, or close to one-half the labor required to 
do the complete job. The amount of labor saved will vary con- 
siderably—in some cases, as in the example just cited above, 
one-half, and in other cases practically none. In cases where 
there is no saving, it obviously will be better to continue with the 
riveted method if already set up for riveting, unless there is some- 
thing else to be gained by welding, such as improved design, 
which is often the case. 


Saving in Weight Due to Welding 


Now comes the question of material saving. By referring again 
to the stairway example, it is found that the clip angles are not 
needed at all. In this particular case, a few clip angles do not 
seem to amount to much, but the only fair way to analyze a 
matter of this sort is to consider the reduction in material in 
percentage of the original cost. If the weight of the clip angles 
was only 5 per cent it might represent the difference between 
profit on the job and no profit at all. In these days when com- 
petition is so keen and bids are made low, the shop owner who 
can save only 5 per cent on material and perhaps another 5 per 
cent on labor has made no small increase in his profit. 

Another example would be the design of a mine car where 
the side sheets and end sheets lap at the corner for riveting. To 
change to welded design, experience has shown that it is best to 
bring the sheets up to the corner and weld the sheets to the 
angle. In this case the overlaping material is saved; but an angle 
has been added, which results in the use of even more metal than 
the riveted method requires. However, the welded method saves 
forming the sheet at the corner, and the punching is eliminated 
and the drifting and lining up are eliminated. It would also be 
logical to suppose that by eliminating the rivet holes the unit 
stress at the corner would be reduced and in turn a thinner plate 
could be used on the side. 

In this case, the side sheets must stand other stresses besides 
tension. In fact, they are subject to a great deal of abuse. 
They get very hard usage and many shocks. Therefore, the 
size of plate used for riveted construction would be determined 
not by the unit stress at the corners but by the shock and abuse 
which the car will get no matter if it is riveted or welded. There- 
fore, the thickness of the side sheets cannot be reduced. 


Dispensing with Heavy Plates and Angles 


One big saving in material which must not be overlooked in 
welded design is that resulting from not using gusset plates and 
clip angles. Gusset plates can almost entirely be dispensed with, 
and it is easy to see what this means in material saving. It 
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hould be mentioned here that in dispensing with gusset plates, 


the design is not affected in any way; in fact, it generally hap- 
pens that the design is strengthened and improved on account ot 
the ability to join all members direct. 

Drawings for welded construction are somewhat simpler than 
for riveted construction: and after the designers and detailers be- 
come as familiar with welded designs as they now are with riveted 
design, it will be found that drawing-room costs will be reduced. 
It would be difficult to estimate this saving accurately; it will 
possibly vary for different jobs, and at the beginning there may 
be no saving at all. As more and more experience is acquired, 
this saving will be more easily determined. Certainly at the time 
a shop takes up welding or begins to change over, the cost of 
drawings should not be any more than they have been in the past 
for riveted design 

Templates are required tor marking when riveted design is 
used. These can be dispensed with in welded design. However, 
when welding is used in production work jigs will be indispen- 
sable, and the cost of the jigs will about balance the template cost. 
The cost of a set of templates for a production job cannot be 
taken merely as the cost of the lumber or paper and the cost of 
so many hours of labor to lay out and drill the holes, etc., because 
it must be remembered that the overhead of a template shop is 
considerable. It represents an investment in lumber and machin- 
ery and small tools as well as heating facilities. 

ven though there were no other advantage to be gained by 
welding than a better design, there are many cases where this 
feature alone would justify welding. It has been definitely deter- 
mined by those who have conducted extensive research along this 
line that many times a much better design is possible with welding 


than with riveting. 


Doing the Job Quicker by Welding 


Deliveries are always speeded up where arc welding is employed. 
This is possible largely because it is not necessary to wait for tem- 
plates, and another gain is made by not having to wait for the 
punching operations. Also a saving in time may be accomplished 
in assembly, although at first this may not be very great. As 
the men become more familiar with the new type of set-up or 
assembly, greater savings will result. 

Every one ts interested in profit and how profits will be 
affected when considering a change of any sort. It does not 
matter what work has to be done or what equipment must be pur- 
chased or how many men must be laid off or taken on; the one 
big question and the question which all the above boils down to 
is, “What profit will there be in this work?” 

The actual determinations of the amount of profit which will 
result for any particular shop is very difficult to make. We have 
this to go by: Certain shops where this work 1s being done find 
that not everything can be welded at a larger profit than it can be 
riveted. These same shops report savings on welded jobs of one- 
fourth to one-half of the cost to do by riveting, their practice being, 
ot course, to begin with the easiest jobs and the jobs that offer 
the greatest opportunity for a greater profit. 

We also know that in almost every case a substantial saving 
in material results from welded design—and steel costs money. It 
is true, however, that on some jobs such as the erection of build- 
ings recently for Westinghouse by the American Bridge Co., and 
the all-welded building in Cleveland by the Austin Co., the 
labor cost ran equally as high as for riveted construction. It is 
also agreed that these labor costs will be very much reduced after 
the welding and erecting gangs have acquired as much experi- 
ence as the gangs handling riveted construction now have. We 
have acquired a great deal of knowledge as to how to save time 
and cut corners in riveted steel construction during the last 
fifty years. 


Problems Encountered in Adoption of Welded Designs 


To go from riveted design to welded design involves many prob- 
lems, some of which the shop must solve by itself and some of 





which can be referred to outsiders for solution. There is, fit 
the customer and his reaction to a welded job; then there comes é 
the question of how to design it and what kind of equipment 
use and where to get operators and proper supervision of 
operators. All these problems must be met and solved before 
shop is ready to go into production. This cannot be done in 


day, but may take a good many months. Our present riveted des 


gta Asien 


and practices were developed over a long period of years, and it 


ast. 


natural to suppose that welding will require quite some time bei 


ee 


everything is fully ironed out. Meanwhile, any small shop 





begin welded construction would do well to seriously consider 


paryasatriae ot 


the problems which will be mentioned here and then pr 
cautiously after they have been solved. It is best to begin 





the simpler jobs first and gradually take over others mor: 
tant one at a time. 

Welding is not a cure-all for every shop that is in distre: 
but if carefully studied and properly applied, it offers a gr 
opportunity for increasing profits. Before very much can be d 
every one in the organization that has anything to do with 
shop must become welding minded. By being welding minded 





meant that the individual is open minded to the advantages 
possibilities of welded construction, aware of some of the thir 

which others have already done, and believes in the stret 

of a weld and the ability of a good operator under proper suy i 
vision to make a reliable and dependable weld. Unless the n 

agement and the shop superintendent can safely be called wel 
minded, then realizing the full benefits of welding will be a s| 
process. 


Catering to the Customer 


Next, there is the customer to consider. Some customers 


to anything the appearance of which has been changed from 4 
to which they have been accustomed. It has been found, ‘ 
ever, that not so many customers are affected in this way as 
be expected. There are many cases already on record wl 
the manufacturer of a machine changed over from riveted desig 
to welded design and did not get a single criticism from the trad 
\ few years ago some of these customers might have object 
but knowing as most of them do that welding has taken deep 1 
in industry, they say nothing, even though there may be a 
who would like an opportunity to find fault. A few cases 
come to my attention where the customer has criticised the app 
ance of the job, and in each case he certainly was entitled t 
so for the work was exceedingly sloppy in appearance. It is 
necessary for an operator to make a rotten-looking job, ar 
he avoids doing so it will be found that 95 per cent of the g 
for objection on the part of the customer have been removed 
As soon as the shop management has decided on a certai 
or a product which should show greater profit if arc welded 
as soon as they feel convinced that the customer will be gettir 
good a design, if not better, and that the customer will a 
the new design, then the shop management is face to face wit! 
problem of how to design this product for arc welding é 
Dearth of Information on Design 
Speaking frankly, there is very little available to guid 3 
one in the design of structural steel. There are no definite di ‘ 
ing-room specifications ; there are no textbooks on unit stress‘ 4 


various welds and materials. Development work of this sort 
going ahead rapidly on independent lines, mostly by the 
manufacturers of welding equipment. A great deal has beet 
tributed by some of the larger structural shops, such as the A: 
ican Bridge Co., the Austin Co., the Mississippi Valley St 
tural Steel Co., and others. As a result, each shop must 
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cautiously and a little slowly and with much consultation. 
The best procedure is for the shop management to mak« 
tain that their own engineer is fair-minded or open-minded t 
subject, and then proceed to get him welding minded, and he 
then work out the design of his own accord. Any help whic! 


be obtained by the shop from the supply people or any other s 
should be accepted and used, but the feeling should not prevail 


aes 
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ess help is received from the supply people the job cannot be 
rked out. 

In the design of welded structures the important and fundamen- 
thing is to forget about how things are designed for riveting 


and figure on making up entirely new types of design which will 


be suitable for welding, having in mind the following factors: 


The ease of welding. 

The desirability of using several short welds instead of 
one long continuous weld. 

Ease of setting up the job for welding. 

The placing of welds in shear wherever possible. 

The elimination of gusset plates and clip angles. 

The reduction in size of strength members which is pos- 


sible when such members are not weakened by the punching 
of holes. 


The practicability of estimating the safe load for a certain 
length of bead of certain dimensions. 

The necessity for placing the weld metal so that any bend- 
ing will be against the weld and placing additional metal to 
prevent any possibility of bending with the weld. 

Selecting the Equipment 


The welding equipment to be selected is the next big prob- 
lem, and this confuses the structural-shop man more than any other 
equipment he has to purchase. The large number of welding 
machines now on the market, together with the wide and varied 
claims made for each of them leaves the inexperienced buyer 
more confused than enlightened. It should be a comparatively 
easy matter to make up a list of the important requisites of a 
vood welding machine, and if the machine being offered meets 
these requirements it should do the work satisfactorily. 

Probably one of the biggest problems will be securing good 
operators. Arc-welding operators are a highly temperamental, 
highly skilled class of laborers. A good aic-welding operator has 
acquired his skill and experience by much hard work and many 
hours of labor. If he is not so good, it is very easy for him to 
lay the blame for any shortcoming of his own onto the machine 
which he ts using, knowing full well that unless he is supervised 
by an expert no one will know the difference. Often, little things 
like poor ground connections or low-voltage at the power 
supply for the motors will disturb him; and not knowing 
what the real trouble is, he has only one answer, and that 
is the machine has “gone haywire” or never was any good. 
If the shop is small and there is no reliable supervisor 
who knows what the trouble is or can locate it, the owner 
of the shop must take the word of the operator, which may 
result in a good machine going out of the shop and the manu- 
iacturer of the machine getting a “black eye.” Often an inexperi- 
enced operator will attempt to weld in a corner of an angle and 
may be using the best machine on the market, but owing to the 
magnetic effect set up when welding in places of that sort the 
erator has difficulty controlling the arc, and his first thought is 
that the machine has failed him—and he may never believe any- 
thing else. Usually an operator is partial all his life to the make 
of machine on which he learned. 

Choosing the Operator or the Foreman 

There are several ways in which the shop just starting into 
welding should approach this problem. If the shop is small and 
only one operator will be used, then extreme care should be used 
in selecting this man—as much care as if he were to be a super- 
visor in charge of a group of operators. If the shop is larger 
and either is or may later on use several operators, then the great- 
est care should be exercised in selecting the operator who will! 


become the supervisor or foreman; the owner then can weed out 


th 


he undesirables and make his own selections as time goes on. 
In selecting a welding supervisor or head welder, consider- 
n should be given to his ability as a foreman or his ability 
t+ develop into one. He must also be 100 per cent loyal to the 
‘anagement. He must be broad-minded and not show in any 
“oy the slightest preference for equipment or welding rod unless 
as merit. This latter asset will be difficult to identify in 
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men of this type and in fact is rather hard to locate at all. Above 
everything else, the operator must know how to make a good 
weld himself and he must be able to recognize a good weld when 
made by any of the mer over whom he may have supervision. 


Three Ways to Obtain a Competent Man 


Such a man can be acquired in any of three different ways: 

First: Any ordinarily intelligent shop man who may or may not 
have had experience in welding can be selected and broken in, 
so to speak, on the job by service men or demonstrators rather 
than bringing into the shop some experienced man. This man will 
learn to weld eventually and because of his longer service and 
experience with the shop may develop later into a senior welder, 
straw boss, or welding supervisor. 

The second way in which this may be accomplished is to search 
through the shop organization and, without any consideration 
whatsoever to knowledge on the subject of welding, select a man 
who you know will be loyal and who has supervisory ability. 
If he is not already a foreman, by all means he must possess a 
foreman’s ability. This man can be sent to one of the welding 
schools conducted by manufacturers of welding equipment or to 
some other school whose purpose is to instruct in are welding. 

The third way of acquiring such a man would be to select from 
applicants, entirely outside the shop organization, a man with all 
of the qualities described above. This man will be hard to find; 
it will be extremely difficult to determine whether he has all 
these qualities; but such men do exist, and if a search ts carried 
on long enough and dilligently enough he can be found. 

Opinions differ on the relative merits of these methods, but 
it is believed that the third method of selection would be most 
satisfactory for the reason that the shop would have immediately, 
as soon as he went to work, a man who knew are welding and who 
could not be fooled on the various points that are continually 
brought up and on which it is so easy to fool one not thoroughly 
experienced in this work. He would also be able to organize shop 
welding immediately, and whatever work there was to do, be it 
large or small, the shop would have the absolute assurance that it 
was properly done. Without question, therefore, every shop should 
acquire in some way the services of such a man, 


Inspecting the Welds 


The inspection of welds is very important, though not unusually 
difficult or expensive. If the proper supervisor has been selected 
it will not be difficult. It is comparatively easy to keep a careful 
check on the quality of welding without the use of expensive 
laboratory testing equipment. The appearance of the bead will 
tell whether the welding was done with a long are or a short 
are or whether the arc was not properly directed. The dimensions 
of the bead can be checked by means of a simple gauge as illus- 
trated on pages 29 and 31 of the Journal of the American Welding 
Society for November, 1928. The supervisor or shop superintend- 
ent will soon learn how much he can depend on the workmanship 
of individual welders and how long their welds should be to give 
the required strength to the structure. The completed structure 
may be tested for strength by means of a static load using sand 
bags, steel rails, etc. Frank P. McKibben, consulting engineer, 
claims that a capable inspector can tell by visual inspection enough 
about a weld to classify it as good or poor; and inspection has 
progressed to the point where structural engineers familiar with 
the subject have ample confidence in welded joints. 

The inspector should observe the ammeter to ascertain whether 
the welder is using the proper current values; should know the 
chemical composition of the welding wire; and should observe by 
sound and sight whether the arc is short as it should be, or long 
as it should not be; whether the edges of fillets are sharp and 
feather-like, or rounded, the former indicating good penetration ; 
whether the fillet and crater are free from gas holes, as they 
should be; and whether the crater is of proper depth below the 
surface of the steel. 
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WELDING SOCIETY SPRING MEETING WELL 
ATTENDED 


President's Report Shows Great Progress Made in Past Year 


The Annual Spring Meeting of the American Welding 
Society, which was held in New York, April 23rd to 25th, 
marked the end of another successful year of activity. There 
was a noticeable increase in the attendance at the technical 
sessions, in the interest shown in the papers read at these 
meetings, and in the value of the discussion of the papers by 
menibers and guests. The increased attendance was probably 
due in some measure to the gratifying increase in membership 
which followed the launching of a member-for-member drive 
last Fall. It was noticeable, however, that many of the dis- 
cussions came from men who were directly interested in the 
subjects covered by the papers. 

An additional event on the program, which was arranged 
after the programs had been printed, was the showing of a 
motion-picture film which had been prepared by the firm of 
la Soudure Autogene Francaise, Paris, France. This was a 
slow motion picture showing by means of shadows the flow of 
weld metal in metallic arc welding when different kinds of 
electrode material were used. The film was brought to this 
country by Jean Brillié, Chief Engineer of S. A. F., who has 
been spending about a month visiting some of the principal 
welding establishments in this country. 

The retiring president, F. T. Llewellyn, in his annual report 
to the Society, touched on a number of subjects and activities 
which indicate the splendid progress which has been made 
during the two vears of his administration. The membership 
has grown from 1016 in 1929 to 1343 in 1930, the major por- 
tion of this increase being in the class B and class C member- 
ships. It is noted in Mr. Llewellyn’s report that 400 members 
and guests registered at the Fall meeting held in Cleveland last 
September. At that time the program included six technical 
sessions at which there was presented a total of sixteen papers, 
dealing chiefly with the results of research work. 

The activities of the local sections apparently have been very 
satisfactory, as the meetings have been well attended and there 
has been a good response to the programs. Present indications 
are that some new local sections will be organized in the near 
future. 

It is indicated that three of the Society committees have 
completed their work and have been discharged. They cov- 
ered the standardization of gauges, the revision of the gas 
welding manual, and the establishment of the Miller Memorial 
Medal. Six new committees have been appointed to take care 
of new activities, and the work of practically all of the stand- 
ing committees continues in a satisfactory manner. Attention 
is called to the work which has been done on the establishment 
of welding procedure for pressure vessels, the publication of 
the nomenclature report, and the publication of the code for 
fusion welding and gas cutting in building construction. Work 
is progressing on those parts of the code which deal with low- 
pressure tankage and piping. 

Through its various committees, the American Bureau of 
Welding has been active along the following lines: 

(1) Discussion of proposals for modifying the form of speci- 
mens to be used for tensile and bend tests. 

(2) Completion of the tests for qualifying welders and 
making arrangements for tabulating and analyzing the test 
results. 

(3) Completion of the investigations on welded rail joints. 

(4) Cooperation with the Boiler Code Committee and a con- 
tinuation of the program of fundamental research. 

There also has been a considerable increase in the coopera- 
tion extended to other technical organizations which are di- 
rectly or indirectly interested in welding. 

A splendid tribute paid to the members and officers and 
directors of the Society by Mr. Llewellyn at the conclusion of 
his report should be very gratifying to those members who 
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live at such a distance from New York that they are not abk 
to keep in direct personal touch with all of the Society actiy; 
ties, but nevertheless can see plain indications that its worl 
constantly becoming more and more effective and more us 
to them as individuals. 

The new president of the American Welding Society—E. 4 
Doyle—has been closely identified with the progress of weldi 
for many years. He has given a great deal of his time to s: 
of the most important committee activities, and the results 
have shown that he has both an intimate knowledge of weldi: 
and its possibilities and also a splendid executive ability whic! 
is so necessary in the direction of the affairs of such a group 

The other officers and directors elected for the coming yea; 
were: F. P. McKibben, Senior Vice-President; C. W. Bab- 
cock, Vice-President, New York-New England Division 
W. W. Barnes, Vice-President, Middle Eastern Division; H. 4 
Woofter, Vice-President, Middle Western Division; and ] 
Crowe, W. H. Gibb, H. S. Smith, and W. C. Swift, directors 


TESTS OF WELDED SPLICE CONNECTIONS 
OF H-SECTION COLUMNS 


The strength and other properties of H-section colum: 
splices were investigated by means of transverse tests and the 
results and conclusions reported in Research Paper No. 157, 
of the Bureau of Standards, obtainable at 10 cents per cop) 
from the Superintendent of Documents, Washington, D. ( 

Plates were welded to the outer edge of the inside faces oi 
the flanges of 3-ft. lengths of 10-, 12-, and 14-in. H-sections 
These sections were joined in pairs by splice plates bolted t 
the welded plates to represent a spliced section of column fo: 
use in a steel-frame building. The specimens so formed were 
tested as beams on a 66-in. span with loads at the quarter 
points. Four specimens were tested with the splice plates and 
H-section webs parallel to the applied loads, which were in a 
vertical plane; three specimens were tested with the splic 
plates and H-section webs perpendicular to the applied loads 
The behavior of the specimens is described and a method 
stress analysis suitable for use in designing similar splices ‘s 
developed. 

The results indicated that the analysis of stress in thes 
specimens, using the simple-beam theory, gives maximu 
stress values in the connections that are consistent with the 
ultimate strength of structural steel. Similar column splices 
having adequate factors of safety may be designed by thes 
methods on the basis of the values of stresses prescribed b 
standard codes for structural steel. 


PREPARING FOR ACETYLENE CONVENTION 


The Program Committee for the Annual Fall Convention o! 
the International Acetylene Association, to be held in Chicag 
November 12th to 14th, met on April 25th in New York Cit 
and outlined the topics on which qualified speakers will be 
invited to prepare papers. It is the Committee’s intertion t 
have all papers in finished form by September ist so thos 
who wish to enter the discussions will have ample time before 
the Convention for a careful perusal of those papers in whic! 
they are interested. 

The vital functions of the Program Committee will again b 
under the able direction of H. F. Bulkley, as chairman, the 
other members of the Committee being J. I. Banash, Henr) 
Booth, H. S. Card, O. E. Engler, L. R. Gurley, H. E. Rocke 
feller, F. E. Rogers, and H. S. Smith. 

The directors of the Association have appointed a Com: 
tee to take care of the necessary arrangements for the com 
vention, which, as usual, consists of Chicago members unde 
the chairmanship of Charles Schuh, whose activities last )ea! 


developed what was perhaps the best convention the Associa 
tion ever held. Associated with Mr. Schuh on the Arrange- 


ments Committee are J. I. Banash, B. N. Law, E. L. Mills 
and W. A. Slack. 





Salvaging Expensive 


Parts 


Maintenance Costs Reduced by Welding Parts of Equip- 
ment That Would Otherwise Have Been Scrapped 


By A. Eyles 


HE importance of making the proper preparation for a weld 
| po be over-emphasized. Any time spent in preparing 
adequately the work before the welding is attempted is amply 
repaid afterwards in the easier execution made possible by it, and 
also by the homogeneous nature of the weld. Experience proves 
that metal which is clean is much more likely to make a good, 
strong weld than when impurities are present. 

Much progress has been made during the last few years in 
our passenger-car department in the application of the oxy-acety- 
lene torch in the repair of damaged aluminum-paneled cars. In 
most cases a permanent repair job can be made entirely satisfac- 
tory when correct methods are employed; but, unfortunately, there 
are still today incorrect methods employed which made some weld- 
ing operators not only indifferent but averse to the welding of 
damaged aluminum parts or of products manufactured from alumi- 
num alloys. 


For a permanent repair on aluminum products, the writer is 
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Examples of Welded Repairs in Aluminum and Copper. 


strongly of the opinion that oxy-acetylene welding is decidedly 
preferable to any other method. In fact, nothing in aluminum or 
aluminum-alloy repair work is beyond the scope of oxy-acetylene 
welding when it is done by competent welders equipped with the 
correct materials and equipment. 


The Use of Fluxes in Welding Aluminum and Its Alloys 


In welding aluminum or aluminum alloys the use of a good flux 
is an important factor, as it performs the function of dissolving and 
deoxidizing the oxide layer formed and protects the metal from 
further oxidation during the welding operation. 

Aluminum-welding fluxes should be used sparingly and there- 
fore should not be thrown on the weld in excess as the coppersmith 
or brazier does when brazing copper or brass products. Probably, 
the best method is to use them in the form of a varnish on the 
Welding rod. The latter is heated at one end and dipped into 
the flux, which readily adheres to it. 

A good method of applying aluminum flux where welding rod 
is not used is to paint a paste of the flux along the flanged edges 
of thin sections, and allow it to dry. Liquid or pasty fluxes can 
be reduced to their proper consistency by mixing with clean water. 
It is generally unnecessary to apply any additional flux, for the 


gradual melting up of the welding rod as the weld proceeds will 
automatically feed flux on the weld joint just where it is re- 
quired and at a uniform rate. 


In other words, the flux will 
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flow ahead of the flame and prepare the metal for welding. 

For pure aluminum products the welding rod should be pure 
aluminum; for most of the aluminum alloys the welding rods 
should be of approximately the same composition; for the strong 
aluminum alloys, a welding rod containing approximately 95 per 
cent aluminum and 5 per cent silicon is beneficial. 

After the aluminum has been welded, it is essential that the 
weld joint and the surrounding metal be thoroughly cleaned by 
washing and brushing with hot water to remove all traces of the 
flux, thereby preventing subsequent corrosion of the metal. 


Some Typical Aluminum Welding Repair Jobs 


Fig. 1 illustrates a rather unusual aluminum repair job recently 
executed in our plant. The passenger-car roof canopy was badly 
damaged and the metal Owing to the buckled 
and distorted condition of the canopy, it was necessary first to 
straighten out the metal by judiciously bumping and hammering 
until the original contour was restored. The torn and ruptured 
portion was then cut away and a patch of aluminum sheet of 
the same thickness (0.080 in.) was prepared and welded in posi- 
tion as shown at 4, Fig. 1. 


severely torn. 


Light hammering in the cold over the 
area of the weld gave the weld a neat and finished appearance. 

Fig. 2 shows another unusual repair effected on a badly dam- 
aged aluminum vacuum cyclinder, the metal being 0.128 in. thick 
with riveted joints. It is obvious that had a riveted patch been 
executed, the repair would have been very costly, because one 
of the cylinder ends would have had to be taken out, also both 
the interior strengthening discs; whereas, by welding, it was only 
necessary to cut away with a sharp-edged tool the damaged por- 
tion, thereby forming a rectangular opening. A rectangular piece 
of sheet aluminum of the requisite thickness and dimensions was 
cut and bent to shape so as to fit very closely to the cut edges 
on the cylinder. The patch was first tack welded at intervals of 
4 to 5 in. around the edges, then strongly welded by the torch 
flame. The joint being well built up, resulted in a permanent and 
sound joint. 

Figs. 3 and 4 illustrate typical examples of welding on alum- 
inum-alloy castings effected in our welding shop. In Fig. 3 is 
shown a side standard of a motor-vehicle radiator, broken in two 
parts, that was repaired by welding. Fig. 4 illustrates a radiator 
water tank casting that was badly punctured. A new piece of 
aluminum alloy (see dotted lines) was prepared and welded in 
position. 


Welding a Ruptured Copper Steam Pipe 


Fig. 5 illustrates a badly ruptured copper steam pipe of a 
locomotive smokebox, In effecting this repair job, the ruptured 
and weakened metal was cut away, leaving a rectangular hole in 
the pipe. A rectangular patch of the same thickness and curva- 
ture was cut from a length of scrap copper pipe. The patch was 
well cleaned around its edges and made to fit closely to the cut 
edges of the copper pipe. It was then tack welded, so that it 
would remain firmly in position during the welding operation. 
The patch was then strongly welded to the pipe by using a weld- 
ing rod of deoxidized copper, no flux being used. 

Fig. 6 illustrates a good method of setting up a repair job on 
a cast-iron pipe bend with a portion of the flange broken off. 
A satisfactory repair was quickly effected by building up with 
bronze rod. C-clamps are of real service for holding asbestos 
and steel sheet in position as a packing when building up with the 
torch flame. Fig. 7 shows the flange successfully repaired. 
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In big. 8 at of and P are wn alternative methods of restor tive surtaces with pieces of copper of suitable thi ss W 
ng cast-iron gear-wheel teeth with and without carbon blocks bronze welded to the electrodes. 
In cases where the gear has cut teeth and a gear cutter of sufh Fig. 10 shows the upper and lower electrodes as fitted t 
cient capacity is available, the best method is to build in. the i8-kw., three-head rivet heater. In some cases, where the 
broken teeth and adjacent tooth spaces solid with new metal as trodes are badly burnt as well as worn, it is our shop 1 
hown at 4, and then cut two spaces on the gear cutter. By to weld together several pieces of copper, about 4 in. thick 
this method a solid, well-formed tooth is generally produced. The then weld them to the electrodes. Fig. 11 shows a repai: 
carbon-block method, shown at #, is less expensive than filling up kind to the lower electrode, using three pieces of copper 
with solid metal, but it is not so likely to produce the best job Obviously, any number of copper plates may be used for bu 
Senadduve ta: Ges Wallin Qeides Beste ing up the defective electrodes to their original dimens 
depending of course upon the condition of the defectiv: 
In welding cast tron with the oxy-acetylene torch, a flux is trodes and the material available. Having a quantity of s 
used for breaking up the oxide of iron which forms as a slag on copper bus bars in our plant, we find it profitable to uss 
the surface. Equal parts of carbonate and bicarbonate of soda material for restoring rivet-heater electrodes. and it has e 
made a useful mixture to use as a flux. Ferro-silicon rods are good service in this application. 
used as filling material; these contain approximately 3 to 3.5 \fter the defective electrode, whether upper or ver, is 
per cent sileon, and this replaces or can replace any loss oi mantled from the rivet heater, it is cleaned up and the fa 
silicon ee 
experience has shown that good results are invariably obtained <7 
when bronze welding rod is used in building up gear teeth. In ; 7) i 
fact, it can safely be stated that on repair work this method ~* po “ 7 “5 
of welding ts of tnealculable value in the modern railroad shop, Copper rY Eek nde Bad 
because broken or worn cast-iron machinery parts, castings ot ‘ Us a 
intricate design, or parts that may have been spoiled by improper ( Fi 
machining may not only be repaired or reconditioned at con | 
siderably less cost than the cost of new parts, but the speed with 7} . ’ 
which the repairs may be effected is a considerable advantage. S 
Fig. 9 illustrates the fabrication of machinery guards by the NY ’ 
oxy-acetylene torch The various sections of any design can ¥ \ 
easily be welded together, and the welded guards are strong and ‘oppe \ \ " 
rigid without the addition of heavy angle tron, which is often \\ 7 \ %4 
\e \e’e 
4. < Rivet-Heater Electrodes Built Up by Welding 
xo 4 SS 
ry t ‘ —\ ground level. It is then a good plan to tap the fac 
YW f \ y A th and screw in a piece of 3g-in.-diameter copper rod rt 
fe f ‘ the purpose of holding the pieces of copper plate securely 
"9 tion during the welding operation, the end ot the rod ben 
C/ nee , 
/ over onto the top piece. Holes 43 in. in diameter are di! 
- ym 


in the centers of the copper plates to allow the plates 


/ Y\\ 
(. y . snuggly over the 3¢-in. copper stud. 
> 


om “FS P,. \iter the end of the stud has been riveted, the plates 
“<i . Dy brought to a dull-red heat. Then a high-quality bron 
‘ CS: a, applied to the copper joints, flowing on a good “tinning 
é ~s v4 “bronzing” coat. As the welding progresses, the electrode s 
fig 9 f be turned to enable the four sides to be equally treat 
plenty of commercial bronze-welding flux; the bronze w 


Parts Fabricated or Repaired by the Torch. , , 

can then be added to the copper very rapidly until it th 

used to hold the parts together by out-of-date riveting methods sweats between each copper plate and the electrode ta 

Sheet-steel machinery guards ot suitable thickness with welded It is very important wat Be onary ae , 

jomts have the important advantage that they can trequently be copys and knit the whole together rag ——— a 

shehtly sprung to contorm to the machine surtaces to which they this is done, the electrodes are equally arene compat 
are to be attached, thus avoiding expensive chipping or mach original copper casting, and the cost ts only about on 

ining to accurate dimensions of new copper electrodes. 
When the welded electrodes are cooled, the welded areas s 


Application of Welding to Rivet-Heater Electrodes be well brushed with a wire brush to remove any adl 





, ~ece , . : omee : ‘tal can be rem 
Vhere are many other industrial applications where welding has — ©X¢®S flux, and then the excess weld metal can 


y o - ’ . va) - neat 10b 
heen an important factor in the reduction of replacement costs grinding or filing to make a smooth and nea 


One such application has to do with the building up, by welding, 


ot the copper electrodes in rivet heaters. ANNUAL MEETING OF NATIONAL FIRE 
The heating of rivets for structural work by the electrical PROTECTION ASSOCIATION 


resistance method has proved to be economical and convenient. The 34th annual meeting of the National Fire P: 
Modern appliances specially designed to heat iron or steel rivets Association held at Atlantic Citv, N. J.. May 12th to 15th 
have a low consumption of energy, and the saving in the cost devoted almost entirely to the consideration ot com 
of electric current made possible by employing an efficient type reports, according to the printed program. Inchuided « 
of rivet heater is often considerable. Unfortunately, however, a program were also the annual reports of the officers, and s 
common trouble with these appliances is excessive wear of the — eral “movies” and addresses. Among the papers schedul 
copper electrodes, which more or less retards their electrical presentation was one on “The Safe Use of Portable C 
efficiency. and Welding Equipment,” by C. W. Mowry, manager 

As the cost of new copper electrodes is no small item, it becomes — Inspection Department, Associated Factory Mutual Fu 
economical to repair the worn electrodes by building up the defec surance Companies. 
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ARTISTIC DISPLAY ROOM FOR WELDING 
EQUIPMENT 
By A. Eyles 


ew exposition rooms of Messrs. Allen-Liversidge, Ltd., 


123 Victoria St., London, England, are an interesting example 


iat can be achieved in artistic metal work. The stainless-steel 
front, shown in Fig. 1, might be aptly described as a silver 
Victoria St., London—an otherwise somewhat gray and 


er neighborhood. While shining steel shop fronts are not 
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Fig This Stainless-Steel Shop Front Gives a Striking 
Impression to the Visitor. 


W, It is not the engineering industry that has taken most ad 
g { the decorative value of the new material which engineer- 
scrence has produced Messrs \llen iversidge, | td., are 

















'9. 2. Alcoves Surmounted by Engraved Glass Friezes 
Surround the Display Rooms. 


sh) pioneers in the display as well as the manufacture of 
ng equipment and dissolved acetylene 


entire frontage of the new shop is framed in strainless 


vith lettering in vivid red. The skeleton, too, of the interior 
the same material, while the walls and alcoves are af 





aluminum 


sprayed ont 


tion 1s employed 


being visib] 


alcoves containing 


the firm 
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0 plywood. An indirect system of illumina 
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Various types ot welding equipment which 
ne ot these alcoves is shown in Fig. 2. 
frieze runs completely around the walls, in 


nt, and delineates workers engaged upon the 
nd products of the firm. These panels, three 


in Fig. 3, are from the designs of Perey 
\.. and are excellent examples of the bold 


ie clarity of detail which are charac 


rsidge, Ltd.. specialize in the manufacture 
tric arc, and electric resistance welding 
use 1n almost all welding applications, from 


job to mass preduction on a large scale 


ines are displaved n the floor, with the ele 


he panel shown at the top ot 
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Three Typical Glass Friezes Illustrating Resistance, 


Gas, 


and Carbon-Arc Welding. 


esistance seam welder, employing two rollers 
etal sheets are fed for joming edge to edge 
acle Messrs \llen-Liversidge, L.td., is said 
ee to 10 linear feet per minute, depending 
the sheets to be welded. 
ent example of how a shop selling welding 
ting and the equipment can be attra 
the st ts purpose told by pictures 
wie ose of the display is to sell welding equi 
F sing in the publ : nterest 
t he <timated 


MANY POSSIBLE —— FOR HELIUM GAS 


dept s ive t 
s the 
Calss ke 
eCavy t > 
these \ kers 
ground, a 
Mixed with ox) 
5S. « 
S A 





volve r-water cutting at considerable 
gas “helium” a preventive of the “bends,” whic 
to the ndition that brings about prostrat 
rs, deep-sea divers, and others who work under 
essures he “bends” become noticeable when 
Dr gnt t the surtace of the sea or of the 
robab ght about by the change in pressure 
en, helium is used as a breathing atmosphere at 
ng work to be carried on with greater comfort 
wich shorter period tor decompression. 
the elements of the periodic system and exists 
sma ntrations i the atmosphere. One of 
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its chief sources is natural-gas wells im certain localities. Helium equipment. Besides the welding needed on this job 
is named trom “helios,” meaning the sun, because its presence were castings to be made, the wooden patterns of whi 
in the sun is disclosed by the spectroscope. This fact was dis products of the classes in pattern-making, while the 
covered before the element itself was found on the earth. class made the cast-iron and bronze castings. The 
Helium is sought as the ideal gas for airships; because it is wheels, boxes, and many other parts were produced 


not soluble in metals, it holds possibilities for use in metallurgical 





operations; and a home-made cake preserved in an atmosphere of 
helium was removed at the end of six months and found to be as 
fresh and tasteful as when it was put in, says a report from the 
Helium Company, of Louisville, Ky Moreover, inhaled in con 


centrations, it will make the toughest basso talk in a falsetto voice 


MULTIPLE CUTTING DEMONSTRATED AT 
MEETING OF CHICAGO SECTION 


\ paper on “Multiple Plate Cutting,” followed by demonstra 


tions of cutting by three different types of machines, aroused 








a wreat deal of interest at the meeting of the American Weld 


ing Society, Chicago Section, held in the Stock Yards plant Locomotive Partly eS Wes Soames Sele 





of the Air Reduction Sales Co., on May 8th. The paper was 


presented by Richard Helmkamp, of the Air Reduction com manner. Classes of students on machine work 4&1 
pany, and elicited many questions regarding the process. The castings and also machined the large number of ste 
demonstration of miultiple-plate cutting on the Oxygraph ind bolts required, there being 780 bolts in all 
proved particularly interesting to the many who were present rhe students in forging made the needed springs 
Information was given on the practical applications of this out of flat spring steel stock, and also made the vari 
type of cutting, its economies in the production of thin shapes, braces and angles 
and the possibilities of the process Chis was the last meeting _ pe devising aad constrecting this 
oO SCASO , ( ago S , > ne e r to be i 
t the —_ n for th hicag ection, the next meeting tO oO which took three years, was so interesting that the students 
held in the Fall some time after the Annual Convention of the 


Society 











WELDED MODEL RAILWAY LOCOMOTIVE 


\ model locomotive, approximately one-fifth the size of a 
large engine of this type, was recently built by the engineet 
ing Students of the Universitv of North Dakota. at Grand 
kork N. Dak. under the direction of A. W. Preston, assist 


int protessor of mechameal engineering, as part of their 














The Finished Model, 16 Ft. 5 In. in Length 


they are sorry that the engine ts finished. Prot. Prest 


that it is the school’s intention to conduct some ex 


on this locomotive, but that probably later it) w 
—_~ ¥ in one of the city parks 


Wena 
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_— : | Several cases of where steel bridges that were c 





WELDING RESTORES BRIDGE MEMBERS 


as unsate because of corrosion were restored to 
An Engineering Student Welding Tank for Model Locomotive. means of are-welding, are cited im . Doss 


d 


Issue, 1980, published by The Armco Internatio: 


course in shop practice Chere is not a rivet in the boiler ot dletown, Ohio This method of strengthening in son 


firebox, all the seams being welded. This work, together with actually increased the capacity ot the bridge over wl 


other welded parts of the locomotive, including the tank and originally, and resulted in substantial savings con 











the cab, was done by the classes in oxv-acetylene welding the use of rivets. Morever, the condition o: the t S 
Phe model is 16 ft. 5 in. in overall length, and the height times does not permit drilling for rivets. Bridges crossing 
trom the track level to the top of the smokestack is 3 ft road tracks are particularly subjected to corrosion caust 
2 m. It is built tor a track gauge of 124, in The total gaseous fumes, sulphurous smoke, and exhaust 
welmht of the engine and tender ts 4,090 Ib tives 
Che boiler has 76 tubes; the grate area is 405 sq. in. and An article entitled “Iron in Art” in this same issue 
the heating surface 11 sq. ft The firebox measures 23 in interesting examples of artistic grilles, doorways, and 
in length, with a hemht of 15 m. m tront and 14! in at articles made trom tron bv master hands. several of wl 
the back, and widths varying trom 14%) in. at the top to excellent examples of possibilities of the use of weld: 
Is in, at the bottom. The tender will hold more than 800 — cutting for this type of work. Another article mentions 
gal. of water and 162 Th. of coal advance being made in the development of automati 
This locomotive is an interesting example of how the vari machines to reduce the cost of riveting, and 
ous classes in shop practice can be utilized in producing a there will be a growing use of combined riveting 
valuable, and at the same time highlv interesting, piece of in many types of construction 
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Are-Welding Chrome-Nickel 


The Fabrication of an All-Welded Furnace-Charging Car From Chrome-Nickel 


Steel Parts Serves as an Interesting Example in Welding Design and Technique 


interesting examples of this fabrication 


\iONG the alloys which are finding wide use in the fab- One of the most 
work is the all-welded car shown in Fig. 1, in which the loca- 


rication of heat-treating equipment is one called “Misco,” 
vhich is a product of the Michigan Steel Casting Company, — tion of many of the welded joints can be clearly seen. This con- 
Detroit, Mich. This company manufacturers a varied line struction was completed in July, 1929. 


Fig. 2 shows the car 
{ chrome-nickel and other high-temperature alloys. The one 


on welded wheels just outside the furnace for which it was 
which has been featured principally contains about 35 per cent — built. 
nickel and 15 per cent chromium. The characteristics of it All the parts composing this car were made up of the 
standard Misco alloy containing 35 per cent nickel and 15 
i Re ee per cent chromium. The cross members which are in the 
form of truss girders are castings. The grooved wheels are 
also cast. The axles for the wheels, longitudinal members, 
the cover plates, and the U-bolts are rolled. With the excep- 
tion of the fastening of the plates to the frame by the U-bolts, 
the entire assembly was accomplished by arc welding, using 
direct current Che electrode material used is the standard 
Misco analysis with a special coating. 





| In preparation for welding, the parts were all clamped to- 





gether. This turned out to be a surprisingly satisfactory 
Fig. 1. Altl-Welded Furnace-Charging Car. 
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Fig. 3. Detail Drawing of Car Frame, Showing Location of Welds. 


method in connection with the welding assembly. After cool- 
ing, the car was almost dead plumb and was immediately 





put into service without any straightening operation. It has 
now been in operation for about ten months; and the entire 
car, including the welded connections, is reported to be in as 


good condition as the day it went into service. 


Technique Employed in Welding 


Regarding the welding technique, it is pointed out that the 


— 
x 
* 
= E 


sections which were joined together, were fairly heavy, the 
rolled bars being 1'4 in. in diameter. A 3/16-in. diameter 
coated wire was therefore used The voltage was approxi- 


mately 50 and the current about 150 amperes. Reverse polar- 





ity was used \side from using specially coated electrodes, 
nada 


anaes a : m eo ; or : : , : 
; reverse polarity, and the special values tor current and voltage, 
Fig. 2. Charging Car in Position in Front of Furnace. tat ae : : . and voltag 


there is nothing in the procedure used which differs from the 


nee to methods which have given satisfactory results usual method of welding low-carbon steel. Uneven expan- 
he Michigan Steel Casting Company has made a systematic sion was guarded against by tack welding clear across each 
ot the welding problems involved, with the result that cross member and then going back and completing the welds 
s able to use welding on quite a large scale and with very Figs. 3 and 4 give a good idea of the component parts of 
R Ing success lo some extent, welding has been used 
climinating casting defects, but its most important use is r ‘ 
anutacture of a number of articles made from this ele 466 ach tonal J 
gh-temperature alloy 
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THE WELDIN 


the cat own in these drawings, all the welds used were 
fillet weld The car runs on in. diameter rolled Misco 
’ rail hich are welded into an assembly with spacers, 
‘ v1 hey \ll the welds in this assemblv were also 
i > 
i a 
r- 4 es d . 
a Aid AY 4 
tt oVr i 
Fig. § Illustrating How the Round Rails Are Welded 


Into an Assembly. 


fillet wel is indicated on the drawing The rails are visible 
also in Kiger. 2 

\nother mteresting job which was turned out a few months 
wom this plant is shown in Fig. 6 Chis is a large roller 
heart! In this job the cross members are Misco castings 








Welded 


Roller Hearth, Also Made of Chrome-Nickel Alloy. 


roller trom rolled Misco bar stock 


fined ante ane are cut 


the cro netibers are tied together by welded assembly 


type of construction has been found very satisfactory for 


temperature service 


JOB SHOP MAKES ALL-WELDED PRESSURE 
AND VACUUM VESSELS 


lhe sllustration is that of a mixing tank, or agitator, fabri 
cated in the plant of the J. D. Rice Boiler and Tank Works, 
112 \W. Pershing Road, Chicago, Il This tank has an overall 
length of 12 tt. 8 in., exclusive of the head, which is not shown, 


and a maxinum diameter of 7 ft. 544 1n., and ts all are welded 


ssel consists of a 


the 


Phe ve in. cvlindrical shell with a hopper 


welded on bottom. In the illustration, the hopper is on 


the near end. Concentric with this is another shell, constructed 


of dg-in. plate This shell fits over the hopper end of the vessel, 


leaving a 2m. annular 


space, or pressure chamber, between the 
two shells The outer shell does not extend all the distance to 
the upper end ot the inner shell, its upper edge being welded to 
the mner shell somewhat above the midposition of the latter. 


Supporting lugs welded onto the hopper were fabricated first 


by welding together three pieces of plate to form each lug 


Che hopper opening ts a short piece of pipe extending through 


to the inner hopper shell and being welded to both the inne 
and outer shells 

\ll seams—both girth and longitudinal—are are welded in 
ide and out Butt welds are employed, except in the longi 
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tudinal seam in the lower shell plate of the inner vessel, 


a lap-welded riveted joint is employed. This design was 


only to facilitate fabrication of the shell; the ends were lay 
The 1 


positior 


then the rivets inserted, and finally weld beads laid 


were intended only to hold the plate edges in 
welding. 

Phe hopper part of both shells is also joined to the cylir 
The 


cylindrical shells were also welded in plac: 


part in a lap weld. several flanged openings 


Che pressure chamber was strengthened by means of 


500 staybolts, the ends of which were welded into the inner 


shells. 


dence in the illustration. 


oute! The outside ends of these staybolts are ir 


These were cut from 7-in. sta 
iron 

Welding was also employed in making the 
the 


regulates the rate of feed through the hopper discharge 


spider “\ 


mounted on end of a revolving shaft inside the tant 


spider consists of four legs welded onto a metal block 


Che steam chamber between the two shells was tested 


shop at 125-lb. pressure. Corrosive action on the inne: 
resulting from the service in which this vessel is to be 
was the determining factor in making the inner shell of ¢ 
thickness than the outer. 

\nother interesting vessel that was recently welded 


same plant was one somewhat similar in shape and dime 


as the one described, except that it had no outer cham) 


it was much longer, being 22 ft. 11 in. in length Beca 
its great length, it was assembled and welded tn tw 
which were shipped separately to the place of erection 


there riveted together. Like the one just described, all 


and lugs on this vessel were welded, and in addition 


tained three baffles with angle-iron stiffeners welded to 


under sides. The batfle plates were held place b 


welded to the shell 


il 


22-1n. va 


his vessel was designed to operate under a 
In a case of this kind, when the pressure is outside the 


walls and pushing inward, the problems to be conside: 


designing for strength to prevent collapse of the walls a1 


ditferent trom those entering the design otf pressure 


subject to failure by bursting. When the pressure is di 








End of Welded Vessel. 
the Welded Ends of Staybolts. 


Hopper The Spots Seen on the She 


inward instead of outward, any flat spot tn the shell ts 

weakness, and the pressure tends to aggravate this c 
and cause collapse at this point. Hence, it ts 
the cylindrical shell be perfectly round and that it maint 


Also, 


the points of maximum stress are located in a section 


true shape at all points. in the case of a vacuum ¢) 
through the center of the cylinder and normal to its ax! 

In the case of the vacuum vessel just described, th: 
plates acted as stiffeners for the tank, each baffle being 
at an angle with the vessel wall and covering more tl 
the cross-sectional area of the vessel. 

Both these vessels were designed by Wurster & Sang: 
3201 Ave., 


Kenwood Chicago, Ill, for special process w 


Vt 


important 





Are 


























B FORE the development of hard, wear-resisting alloys with 
1 


electrical conductivity, the electrode was one 


The 


ure copper lacked the hard qualities necessary for use under high 


copper 
of the limiting factors in many resistance-welding operations. 
pressure at high currents and high-speed \iter a 
short period of operation, the copper usually mushroomed, thereby 


production, 


hanging the current density, which affected the quality of the 
Certain copper-tungsten alloys possess such characteristics as to 
» them particularly desirable for dies or electrode facing mate- 
rial for electric resistance-welding machines. In fact, today this 

most extensive 
Elkonite alloys. 


mechanical 


field comprises the 


application for the 
Elkonite 


mixtures of 


cK ypper- 
series of 


that 


tungsten represents a group 


f alloys are hard, wear-resisting 


materials with high melting points, such, for example, as tungsten 


r molybdenum, and soft, malleable metals with comparatively 


w melting points, such as copper or silver, which are not appre- 
ciably alloyable with the harder and high-melting-point metals. 
Because these alloys are mechanical mixtures, the inherent physi- 


cal properties of the various ingredients are retained. 


Machinability Varies with Tungsten Content 


rhe copper-tungsten series of 


Elkonite is made in a number of 


grades varying from 50 per cent tungsten by weight, which makes 


in alloy that is readily machined, to 82 per cent tungsten by 


weight, which alloy is more difficult to machine. However, no 
Elkonite can be bent either hot or cold. 


Elkonite 


tungsten, 


grade ot 


Being a mechanical mixture, can be considered as 


a stranded cable of copper and and thus its electrical 











A Typical Pair of Elkonite-Faced Dies. 


; e dies are used for flash welding the rims for Ford Model 
\ Wire wheels. The former copper dies made about 3,500 welds 
these Elkonite dies make 75,000 to 100,000 welds.) 

tivity can be very closely computed. The range of elec 


nductivity varies from 75 to 45 per cent of that of pure 


fepending upon the percentage of tungsten. Since the den- 
tungsten 1s more than twice that of copper, the percentage 
by volume is much higher than the percentage by weight 


ckwell hardness increases with the tungsten ¢ 


scale, with a 100-kilogram load, it varies from 60 for the 


ntaimimng 50 per cent tungsten to 105 for that containing 
nt tungsten, 


] } " 1 ; 1 
loys withstand high pressures even when red t and 








Reducing Costs of Resistance Welding 


The Useful Life of Dies and Electrodes Is Increased Many 
Times by Facing With Wear-Resisting Copper-Tungsten Alloys 


do not anneal 


10 W 3, 


has a compressive strength ot 


under any condition of heat. Grade con 


taining 75 per cent tungsten, 
208,000 Ib. per sq. in. as compared with 58,000 Ib. per sq. in. tor 
copper. 

The 


accounts 


that 


for their low 


fact these materials are a mechanical mixture also 


coefficient of friction. 


Alloy Facing Gives Long Life to Dies and Electrodes 


Elke )- 
Weld- 


ing dies and electrodes wear not only from mechanical abrasion 


By equipping resistance-welding dies and electrodes with 


nite, the life is increased to 10 to 80 times that of copper. 


and mushrooming but also from electrical pitting, which in many 


instances is more severe than the mechanical wear.  Elkonite 











Airplane Terminal Strut Immediately After Being Welded. 


(The open dies above the achine plainly show the Elkonite 
inlay along the edge These dies make over 2,000 welds, compared 


with about 50 welds formerly made with copper dies.) 


The 


produced in some welding operations do not adhere t 


resists pitting to a remarkable degree flash metal particles 


Elkonite, 
} 


owing to its extremely high melting port. 
These copper-tungsten mixtures have no definite melting point. 
At the melting point of copper, the copper is retained in the 


tungsten; and at the boiling point of copper, loss would be 


encountered owing to evaporation. However, at the high temper- 
atures necessary to vaporize the copper grain, growth would start 
in the tungsten; and if the temperatures were further elevated, 
result a solid mass of 


there would metallic tungsten having a 


3.400 dee. ( 
high 


melting point of 


heat condi 


Elkonite 


suitable, such as for ele 


Because of its ictivity, is particularly 


adaptable for use where copper is not 


trical upsetting, electro-forging, electro-forming, and spot welding 


metals of high electrical and heat conductivity such as copper 
and silver. 

Instead of making the entire die or electrode from Elkonite, 
best results are obtained by using this material as a facing or 
insert which in most ses is attached to the die or electrode 
by brazing with a high grade of silver solder. A solder consist- 
ing of 65 per cent silver, 20 per cent copper, and 15 per cent zin 
and melting at about 1,350 deg. F. is very satistactory. Owing 
to the high tungstet ntent in this alloy, a special flux had to 
be developed for the silver-brazing operation. 

Correct Brazing Method Insures a Good Joint 

The silver brazing ot | nite is most vital. A poor joimt will 
greatly reduce the life ot the all and in many instances cause 
complete fail In t 1 g small quantities or small pieces, 
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itistactor results can be obtained by using an oxy-hydroget 
r oxy-acetylene torch and directing the heat on the copper, 


vhence it 1s allowed to be conducted to the solder and to the 


Ee lkonite kor brazing large pieces and also quantities of smaller 

pieces, very good results can be obtained with either gas or ele 

trv lurnaces he lurnace temperature, in the case ft small 
ieces, Should be between 1,500 and 1,600 deg. | 


lor brazing large curved dies, such as are used for welding 


the reat eams of automobile bode Ss, an open-type Turnace should 
be used, having a temperature below the melting point of the 
ilver solder The brazing is completed in this instance by heat 


locally with a torch from one end of the die to the other; 


this is necessary because the coefficient of expansion of copper 1s 
much higher than that of the Elkonite. 
In the brazing of Elkonite rings to a copper wheel, allowanc« 


Ford Model ‘‘A’’ Wishbone After Being Flash Welded 
(The Elkonite dies are distinguished by the lighter se 
each side of the weld. The former copper dies made 
1,500 welds in this operation, compared with over 7,(4¥ 
Klkonite dies.) 


die or electrode, and third, by making the weld in as sh 
as possible. 

For spot welding, the water should be as closs 
as possible. For other types of welding, the style of wat 
ing will vary. 

With increased hardness, the electrical conductivity 


tungsten ts decreased. For all types of resistance welding 





metals, that grade of Elkonite should be selected whi 


Electro-Forged Steel Grating Between Two Elkonite-Faced Dies. highest electrical conductivity but which has sufficient 
(The Elkonite on these dies measures Ix1xl2% in. and is silver sive strength for the specific job. For welding non-fert 

brazed to a copper backing The former copper dies lasted for rn 3 : , 
fewer than 2,000 welds, while the Elkonite is good for 142,000 the electrical and heat conductivity of the metals bei 
welds.) . , 

must be considered to enable the selection of the prope: 
must be made for the difference in the coefficients of expansion MiVIRY ol Elkonite. . 

The electrical upsetting, electro-torming, and_ elect 


kor a 6-in. wheel, the difference is approximately 1/32 in. 

The backing material for Elkonite dies should whenever possi 
ble be copper Where copper is too soft, a good grade of red 
brass consisting of 85 per cent copper and 15 per cent zinc is 


recommended 


Alloy Facing on Die Must Be Kept Cool 


Since the electrical resistance of Elkonite increases considerably 
at elevated temperatures, it is very necessary to design the dic 
to prevent overheating The Elkonite can be kept cool during 
operation, first by designing the dies with the minimum thickness 
of Elkonite and with a large area of Elkonite in contact with 


the backing material; second, by the proper water cooling of the 





Rear-Axle Housing After Being Flash Welded 
(The Elkonite is shown as a lighter secti f tl 

former copper dies made less than 1,200 weld W 

dies make over 9,700 each.) 


the harder grades of Elkonite are used to withstand 

actions These harder grades also have the 1 quired 

tivity, a property that is very essential to avoid quick 
Various Shapes May Be Built Up from Standard 


Elkonite 1s made in round or rectangular bars 


or ring forms. Up to the present, the maxin 





is 8 mm. and the maximum diameter tor one-piece 


Projection-Welding Dies Fitted With Elkonite-Faced Plugs. 


Where larger sizes are required, several lengths cat 


(The Elkonite is the cap of white metal on each plug Each 
plug is force-fitted to a depth of 5S in, in the copper water-cooled end to end verv satistactorily Large wheels 
shank These dies are for projection welding brackets to auto 
mobile fenders. The Elkonite dies have an average life each of diameter have been made by inserting a number ot 8 


42,000 brackets, compared with 1,300 brackets for the copper dies 


formeriy tuned. ) brazed to copper sections, which are mechanical! 
orme st 
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ody of the wheel. For large curved dies such a 


for flash welding the rear seams of automobile bi 
ver of 8-in. lengths are used for the straight p 
ter lengths for the curved section 
projection welding, when the welds are close toget 
face of the die is covered with Elkonite approx 


thick. Where the projections are more than approx 


bushings of th 


(The wheel, 
tic machine 


mandrel, and current-carrying 
are faced with Elkonite.) 











s those 


dies, a 


irt and 
her, the 
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Welding Radio-Tube Grids at the Rate of 650 Per Hour. 


is auto- 


apart, Elkonite plugs are recommended, these being of 
pper faced with Elkonite. The plugs are forced-fitted into a 
wate oled die, allowing only the Elkonite to extend above the 
surface The plugs are easily removed by providing a knockout 
le in the die. Sometimes, owing to the peculiar construction, 
it is advisable to silver braze the Elkonite pads directly to the die 
seam welding, the copper should be brazed not only to the 
inside surtace but also to the sides of the Elkonite his insures 
against rupturing the braze due to the difference in expansion of 

the copper and the Elkonite. 
lhe hard copper-tungsten alloys have also been used very suc- 
cesstully in other parts of resistance-welding machines For 
; example, on seam welding machines where the current 1s con- 
ducted from the bushing to the shaft of the wheel, difficul- 

es 


Seam Welding 
with its 
he weld.) 


an Automobile Horn. 


edge faced with Elkonite, is : 
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ties arising from pitting caused by arcing have been eliminated 
by covering the entire inside surface of the short bearings with 
an Elkonite bushing using dove-tailed inserted sections in the 
case ot eg bearings This greatly reduces both the mechanical 
ind electric wear and eliminates entirely the possibility of the 
shait freezing in the bushing 

Silver Elkonite, containing 75 per cent tungsten and 25 per 


cent silver, has been successfully employed for facing the copper 


contacts of circuit breakers and other electrical control apparatus 
on resistance welding machines, thereby increasing the life of the 
contacts from 5 to 15 times that of copper and entirely eliminating 
the possibility of freezing of the contacts. 


Recently a number of tests were conducted using a hard grade 


of copper-tungsten as a zzie insert for automatic arc welders. 
hese inserts were 3¢ in. in diameter and 1% in. long and 
through each was drilled a 5/32-in. hole. The life of the nozzle 
with the Elkonite insert was more than ten times that of the 


regular nozzle. 


TWO BRIDGES TO BE BUILT WITH 
BATTLEDECK FLOORS 
Che battledeck 


I-beams, 


floor, of 


is to be used in a deck plate-girder highway 


consisting steel plates welded to 
swing 
bridge over Taylor Bayou, near Beaumont, Texas. The con- 
tract for this bridge 


Steel Co., ot 


has been awarded to the Orange Car & 
Bids are also being received this month 

deck-floor built Mobile, 

the Alabama State Highway Department. 

garage at Pittsfield, Mass., 

which involves approximately 40,000 sq. ft. of battledeck floor. 


Houston 
for another battle 


Ala., 


Bids have 


bridge to be near 
for 
recely ed 


been ona 


lo assist in the promotion of this type of construction, one of 


the large electrical manufacturers has worked out a plan of 
battledeck welder. 


type oft floor is being 


rental for at 
Che 


American 


automatic 
battledeck 


Institute 


the 
described 


promoted by 


of Steel Construction and 


The Welding 


Was 


issue of Engineer. 


in the January, 
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Of The Welding Engineer, published monthly at Chicago, Illinois, 
for April Ist, 1930 

State of Illinois, County of Cook, ss 

Before me, a notary public, in and for the State and county 
aforesaid, personally appeared H. S. Card, who, having been duls 
sworn according to law, deposes and says that he is the editor of 
The Welding Engineer, and that the following is, to the best of 
his knowledge nd belief, a true statement of the ownership, man- 





agement (and if a da pe the circulation), ete., of the afore- 
said publication for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in section 411, Postal Laws 
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: holding 1 per cent or more of total amount of 
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M mmission expires June 25, 1932.) 

















54 THE WELDING ENGINEER May, 1930 


WELDED EQUIPMENT INSTALLATIONS close to the ground. As the sap rises, the solution rises 
FOR OIL COMPANIES it and spreads to all parts of the tree, fireproofing the 


ares : without interfering with its growth. The solution used 
The Fluor Corp., of Los Angeles, Calif., engineers and con- oe ay, . 
se compound of silicon, fluorine and other chemicals rt 
structors of air-compressor plants and absorption plants, also : : . _ 
é . ; one way of preventing forest fires. The production of c 
engaged in general welding construction work, are installing a 3 ; er 
: rF : " : ‘ 3 woods is secured by means of a similar process Dye 
gasoline stabilizing unit for the Industrial Fuel Co. at Santa Fe ae oe : 
RS 46 : ; , ; tions are injected into the trunks of the trees. 
prings, Calif., and also a 105-hp. boiler for extension to their 


plant. This company has just completed installing six Cooper Chemistry and the Motor Car 
air compressors tor the Norwalk Oil Co. in Santa Fe Springs, ce ; 
; prime The potentialities of each new invention are beyond 
which is an addition to the present compressor plant of the ; 2 a , 

prehension. We think of the automobile as merely a vehick 
Norwalk company \bout twelve welders were employed on aie ; ‘ 7 
t] ial ; transport, but it is one of the greatest of all builders 
wse Os : 3 

dustry. More than 100 chemicals go into the construction 


a modern motor car. Furthermore, from the new processes 
TESTS OF HARD-FACING AIRPLANE of making gasoline we get not only cosmetics, drugs, 
LANDING SKIDS black and hydrogen, but a residue that may be used to produc 


300,000,000 gallons of grain alcohol annually, three times t 

lhe Pacific School of Aviation at Santa Monica, Calif., reports amount now consumed in the United States. Among the left 

a series of interesting tests of hard facing on the tail skid of a over products are ethylene and butadiene. The first is use 

'P Swallow training plane. The skid was used on Clover Field, as an anaesthetic, a ripener of fruits and vegetables, and 

Santa Monica, which field is conceded by many to be the most constituent of war gases, while the second resembles rubb« 
destructive to tail skids of any air port in the United States. The and can be manufactured into rubberlike substances 


nature of the field is decomposed granite, which, with the hard oil Just as the oil barrel was superseded by the pipe lin 


and sand surface, wears the ordinary stock steel tai i ; , 
y stock steel tail skid down on tank conveyor, so the sugar bag is being displaced by pip 


two or three landings. Many tests were made with various plain 


that will carry more liquid sugar in 15 minutes than could 


hard facings, and the best recor aine ‘as 45 landing ’ : : ' 
gs, and the best record thus obtained was 45 landings, — gelivered by the old method with three men in 15 hours 


which of course was considered re s ‘ » These » we . : : 
: ed remarkable. These tests, however, yew ash-handling truck with an electric-pneumatic suct 


were superseded by a combination of a tungsten carbide inner cyctem will reach across the sidewalk to the ash pit in 


structure (Haystellite) faced with hard facing, which gave a rec- cellar and draw up every minute to a distance of 30 feet 
00 ¢ te |i rs : ae 
as complete landings. quantity of ashes equivalent to the contents of a doz 
standard ash-cans. 


Invisible rays are being used to speed up the growth « 


EVERYBODY'S BUSINESS plants. Carbon-dioxide gas is making fire fighting easier 
(Concluded from page 31) refrigeration portable by hand. Synthetic daylight ts proving 
The shark, that has been a menace to the entire fishing in- be superior to a north skylight for artists. Five men usin 
dustry, has become of such commercial value that tens of  Clectrically operated car-washing machines can thoroug! 
thousands of these destructive fish are now caught annually. clean 100 railroad passenger cars in an eight-hour day. \ 


Shark leather is as durable as the highest grade of calfskin "8 by hand, it takes 11 men an hour to clean one car 

and cannot be successfully imitated. Shark livers will each Research has doubled the life of rubber tires in 20 years 

vield from 18 to 80 pounds of oil that is almost as useful as Liquid preservatives have increased the resistance of stone 

cod-liver oil. Shark fins are an oriental delicacy, selling as wood to rot and disintegration by from 50 to 350 per cent 

high as a dollar a pound. Deadly poison gas that wiped out battalions of men during t 
World War is now being employed in a nation-wide battle « 


] 


Making Sawdust and Straw Useful ' , ; 
disease-carrying rats, each one of which does a halt ce 


\t 


\ way has been found to convert huge piles of sawdust into ‘x teal 


worth of damage a day, making the total cost 


acetic acid, the active principle of vinegar, and lactic acid, pearly a quarter of a billion dollars yearly. 

which is what makes sour milk sour. Waste straw, available 

in millions of tons, is being utilized in the manufacture of No Goblins and Witches in the Age of Science 
lumber, building blocks, tile and high grade paper. Cotton- We have gone a long way from the time when we we! 


seed hull bran that has been thrown away is now being made — fearful of goblins; when voodoo practices were in vogue; w! 


to produce Xylose, a material that may be used for foodstuffs, courtrooms were filled with people at the trials of witches 
alcohol, explosives and acids. Heretofore this substance has when all the woes of humanity were regarded as punishment: 
been a museum curiosity costing a hundred dollars a pound. sent by heaven; when magic formulas were mouthed by t 
Peean oil, suitable for salad dressings and othe: products, is | superstitious; when shrews were tamed by torture; and wh 
being made from waste fragments of nuts accumulating at the snappiest models of automobiles had detachable o:l-lamp> 


pecan shelling plants. Bromine, which was found necessary gear levers on the outside, chain drives, temperamental 
for the manufacture of a chemical corrective for “knocking” in horns, and no self-starter. 

automobile engines is now being produced in quantity and ata Yesterday's luxuries are today’s necessities, making roo 
reasonable cost from sea water. Mr. Edison now claims that pew Senienhah which, in turn, will soon become articles in 
his process is commercially practicable for producing rubber) »yon use. Science has unshackled the human mind 
trom goldenrod and other small herbs and shrubs. brought escape from the imprisonment of thought 


he waste products obtained in the manufacture of alcohol lessened the whisperings of antechambers, brought tra: 
are now being converted into useful substances. The carbon of conversation, broken down national frontiers, and car! 
dioxide is being marketed as “dry ice,” and the sludge is being tens of millions of people out beyond their garden w 
made to yield potash and ammonium sulphate, valued as broader outlooks and new viewpoints. Smug complacen 
fertilizers. The yeast cultures vield beer, cologne spirits, and been supplanted by a healthy form of restless dissatts! 
what is known to the trade as “high wines.” that is spurring creative genius. 

Scientists have succeeded in producing lumber that is said Anyone who is content today to stick to the pract 
to be strongly resistant to fire by injecting into living trees a yesterday is a back number who has failed to recogn! 
new fire-resisting mineral solution. In this process the liquid spirit of the times. Constant change is now vital in tl 
chemicals are fed to the tree through holes bored in the trunks |= guarding of business profits. 
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Hints for the Welder 











PREHEATING LARGE CASTINGS 
Commenting on an article regarding preheating which appeared 
recent issue of The Welding Engineer, a subscriber writes, 
st welders are now using 


As me oil-burning torches, we suggest 


tioning a difficulty we had in connection with preheating large 


ings, such as furnace sections. These had a tendency to crack 
fact that the heat 


we built a brick furnace around 


vyhen we used oil-burning torches, due to the 


>, 
was localized. To overcome this, 
the castings, removed the casting, turned on the torches, and got 


e furnace as hot as possible. Then we shut off the torches and 


iced the casting in the furnace, letting it soak up heat for twenty 
thirty minutes. Then we turned on the torches to bring the 
tions up to the proper heat for welding. Since trying this 
ethod, we have had no more trouble from cracks caused by 


localized heat.” 


STEEL SMOKESTACKS MADE BY WELDING 
By James C. McCann 


he two smokestacks shown in the illustration were made by 


ting steel sheets to the proper size, rolling them into shape, 


butt-welding them. The large one shown consists of eight 10- 


ge sheets, 48x114 in., 


with all edges cut straight and square. 


ese sheets were then rolled mto cylinders 36 in. in diameter. 


¢ ions 


ritudinal seam in each cylinder was tack welded at each 














Smokestacks Electric Welded From Steel Sheets. 


{on the outside, then hammered out from the inside to even up 


edges, 


2 


the Then the seam was welded about every 6 in. on the 
inside, then the cylinder turned over and the seam welded on the 


sicte 


The outside weld was made by welding about 4 or 5 
then skipping about 8 in., and so on, until the seam was welded 
In this way no trouble was had with the metal buckling. 

© girth seams were made in much the same manner. They 
tack welded about every 6 in. all the way around, then weld- 

ed solid. 


The seams were kept close together, so the finished 
was perfectly straight. Enough heat was used on the out- 
welds to melt the metal on the inside, forming a good-sized 


n the inside as well as on the out. 
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HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 

how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 

. +++. + Write to us about these things .... . . This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 


e+ 
i 


The 


smaller 


stack Ib. The 


in diame- 


1,700 
12-gauge steel, 18 in. 
750 Ib. The entire fabricating 
the McCombs & Son Co., 


large was 32 it. long and weighed 


one shown was made ot 


ter and 32 ft. long, and weighed 


job, including the welding, was done by 


of Connersville, Ind. 


BABBITT LADLE MADE BY WELDING 
New 


The welder 


fa York hotel made the babbitt ladle shown 


in the illustration, which the machine shop has found very useful 
in the pouring of new bearings. It has a long handle and two lips 
with a bottom feed so that the molten metal poured is free from 
slag. 

The lips were made up from 'g-in. steel, heated by the blow- 
pipe flame and forged into shape. The body was made by shaping 


eR EN 





A Welder Fabricated This Ladle From a Few Pieces of Metal. 
a cylinder from %-in. steel. Two holes for the bottom pour were 
cut out by means of the oxy-acetylene cutting blowpipe. A bottom 
plate similarly cut out was oxy-acetylene welded in position. The 
lips were then welded on as shown. The handle, heated and forged 
from '4-in. steel, also was welded onto the body. 

The ladle is a useful piece of shop equipment, particularly where 
the great variety and number of machine bearings make rebabbitt- 
ing a frequent operation. 


WELDING SHOP BUILDS UP FARMER TRADE 
By Willis Parker 

The welder located in a small town in a farming community 
will find that Saturday afternoon and evening is the best time of 
the week to advertise welding service, if we are to consider the 
\. E. Hauck and Oliver Oard, 
establishment in Longmont, Colo., a com- 
munity of 11,000, where Saturday is the big day for the business 


advertising methods employed by 


who have a welding 
men, owing to the influx of the farmers to town for shopping and 
visiting. 

“We advertise extensively in the local daily newspapers,” ex- 
Hauck, “but 
We about 


plained Mr find that our best advertisement is 


we 


a_ handbill. have 500 of them printed each week and 
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employ one or two small boys to place them in the automobiles 


parked in town Saturdays. Finding something in the car usually 


arouses the curiosity of the owner or the family when they climb 
in to drive back home. It is seldom that a farmer hasn’t some- 
thing arround his place that needs welding, and, since we play up 
the different implements that we can weld—suggestive salesman 


ship, 1 you please—we will, in the course of time, mention some- 
thing that will remind each individual farmer of an item he has 
that could be salvaged by bringing it to us for repairing. 

“Ot course our advertisements say that we can weld anything, 
but it is well to mention specific things, since there are so many 
items that can be salvaged in this manner and so many people 
who are not thoroughly familiar with the extent of welding serv 


ice that an occasional reminder relative to a specific item not only 


serves to remind the reader of a similar item he has, but also 


educates the public to the 
does break, be it 
think of 


possibilities, so that when some item 
a baby buggy or a steam shovel, the public will 
welding it, 


and then, we hope, will think about us.” 


SPEEDY JOB OF WELDING SHEAR BLADE 
\ portable alligator shear with a fractured cast-steel blade 
into the 


state St., 


was recently brought shop of the Chicago Oxwelding 
The blade, 


from the shear and 


Corp., 2613 $5 Chicago, Ill, for repair. 


which was 24 1n. in length, was removed 


a hasty job of welding made by employing the carbon arc. 
Kirst the crack was cut out on each side of the blade by 


the 


means of carbon are Then the 


and the acetylene torch 























The Crack Has Been Veed Out in the Top View, While the Bottom 
View Shows the Completed Weld Seen From the Other Side. 


weld was made, using Steel Sales Special Steelweld rod. Four 
layers of metal were required on each side of the blade, each 
layer being deposited by starting at the bottom of the crack 
and working upward 

Forty-five minutes was required to cut out the crack pre 
paratory to welding, and the welding operation took about 6 hr. 
A 600 amp 


amp. was drawn. 


welding set was used, but a maximum of only 350 
It is estimated that had it been possible to 
utilize the full capacity of the welding set, the weld could have 


been made in less than 5 hr. 
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WELDING JOB EFFECTS BIG SAVINGS IN 
BOILER PLANT 
By John H. D. Blanke 
firm 


by weldmeg boil S 


Kutsky, V1 


How he saved a considerable money 
instead of ordering new boilers, is told by Hert 
Arch. f. und Dampf 


646 sq. ft. 


in the Waermewirtschaft 


RESSCLIC SK 


double-fire-flue boilers of heating surface ea 
stalled in a food-products plant in Vienna, had been operat 
Two Oo! the boilers devel 


flues 


at 171 lb. gage pressure since 1906. 


considerable corrosion and in one of these the were sli 
means ot ele 
The 
of the power plant was so greatly encouraged as a 
that it 


the other shut-down boiler also by welding 


bagged. The corroded parts were repaired by 


welding and the boiler placed back in service. manage! 
result 
was decided to 


Wherever the 


lines of the flue 


f welding 


exceptionally good job « 


were bagged the corrugated were reini 











Inside View of Boiler, Showing Welded Reinforcements on 
Corrugated Flues. 





After 
hesitation the boiler inspectors consented to the welding ber 


by means of ribs of heavy flat iron set on the ridge. 


done. 
The left tube of the defective boiler (see the illustration) was 
provided with 12 and the right tube with 10 such ribs, each 850 : 


These strij 
After ea 
welding seam had been thoroughly inspected for soundness, 


mm. long and fitted carefully to each depression. 


were then welded on by the electric arc process. 


boiler was placed under test pressure at 256 Ib. gage in Januat 


1928, and then placed in regular service at 171 lb. gage pressut 





A month later the boiler was again placed under 256 lb. pressu 
and later carefully inspected on the inside by the boiler inspect 
All welded seams were found to be in satisfactory condit 
Che boiler has operated without trouble ever since, under 
tinuous operation. 

The repair by means of welding cost all told 765 R.M. ($1 
1.20 R.M.), 


current, connecting the welding transformer, the sheet iron mat 


elect 





including pay for the welder, electrodes, 








rial, cutting and fitting and bending, freight charges, etc In 





comparison, the lowest bid for two fire flues for the boiler w 
1,740 R.M. 1,200 R.M., to 
to be added freight charges, pay for the helpers, bricklayers, et 





and for their installation which ha 





and a boiler wall would have to be broken down; so that a tot 
cost estimate of 3,600 R.M. would have been none too high 


WELDING SHEET BRASS AND BRONZE 


Some welders have encountered difficulty in carbon-arc we 


ing brass and bronze sheets because, although the weld wh: 


they obtain is sufficiently strong, it is of a darker color thar 
rest of the piece, and this change in color is not acceptable 
some applications. Usually the reason for the discoloratiot 
that the parent metal contains some zinc, which is vaporized 
the heat. The 
with oxygen in the surrounding air, acting as a deoxidizme as 


zinc vapor is, of course, immediately combu 








the result that the soundness of the weld metal is usually 
sfact The difficulty is that the metal at the weld has a 
her percentage of copper than the surrounding metal and is 
fi re of a different color—that is, darker. 
Several manufacturing plants have overcome this difficulty by 
» additional zinc at the time the weld is made. One way 
this is to take a small muslin bag filled with a mixture of 
parts by weight of chemically pure powdered zinc and 


d boric acid. The edges of the metal to be welded should 


wdere 


he moistened and then the mixture of powdered zinc and 


acid sprinkled along the edges. There is no definite rule 


for the amount of this mixture to use, but the welder will 
learn by experimenting just how much of this powder has 
sprinkled on so that when the weld is complete it will 
the same zinc content as the original metal. Under these 
tions, there should be no change in color. 


similar problem is encountered when it is desired to make 


. in extruded brass, which ordinarily contains about 70 per 
copper and 30 per cent zinc. In order to obtain the same 
in the the the rod 


is case must be brass with a little higher percentage of zinc 


weld metal as in base metal, welding 


the extruded brass, because, unavoidably, some of the zinc 
the welding rod burns out. The work can sometimes be han- 
i by laying a piece of Muntz metal or brazing metal rod over 


int, melting it down and finishing it off, to see if the color 
responds with the color of the brass being welded. If the weld 
ns out to be too light, this would be an indication that the 
used was too high in zinc and it would be necessary to 


ane of a different composition. 


CUTTING WIRE ROPE 
Herhaps some readers of The Welding Engineer will encounter 
job of cutting wire rope or cable with the oxy-acetylene torch. 
A sales- 


jor an oxy-acetylene equipment manufacturer went out to a 


1 little advance suggestion may be of some service. 


vard with one of his customers to see if a cutting torch 
ld work efficiently at the job of cutting some heavy steel cables. 
re was no difficulty experienced in making the cut, but the 

{ the wire strands spread out in all directions as soon as 
were severed, making a very disagreeable and somewhat dan- 
is Job of it. Before making the second cut, they took two 
! wire around the cable on each side of the cut. This made 
ssible to make the cut much faster, because the strands had 
portunity to spread. Just as soon as the cut was finished, 
eutral flame of the heating jet was used to melt the ends 
ther into one solid piece, so that if the binding piece became 
ed, there was no danger of spreading. When these simple 
tutions were taken, the job turned out to be a very satisfactory 


enomical one. 


ELDED FORMS AID IN PLACING NOVEL 
COLOR DESIGN ON SIDEWALKS 


aid in the construction of a multi-colored sidewalk, steel 
‘ were used recently at an oceanside subdivision in Ven- 
County, the 
127th. Although these forms were used to produce elab- 
designs using a great variety of colors, the method em- 


California, Engineering 


Says 


is simple and could be applied with equal success for 


conventional uses. 


forms were 10 ft. wide, being the same width as the 


te sidewalk, and were built in 15-ft. sections. The frame 
taal > . . ° » . 
ult of 3x4-in. timbers and the design was fabricated with 


nN. strap iron, using welded joints. The lower edges of 


‘trips extended a little below the edge of the timber 
cut into the mortar coat on the sidewalk and provide 
ipplying the various colors. 
nt design forms were used, the pattern repeating 


he cost for 180 ft. of these forms was re- 


less than $350, and about 2,200 sq. ft. of sidewalk 


day. 


News- Record of 


THE WELDING ENGINEER by, 


NOVEL PIPE JOINT ON HUDSON RIVER 
CROSSING 


An the 
Newburgh, where the river is 


8-in. gas line crossing Hudson River from Beacon to 


width, 
Electric 


mile in 
Gas & 

Corp. This line is of extra-heavy pipe, designed for an ultimate 
100 Ib 


somewhat over a 


was recently completed by the Central Hudson 


pressure ot per sq. in., and at present carries a pressure 


of 45 Ib. per sq. in. All joints were entirely welded by the oxy- 


acetylene process, the work having been done on a barge and 


the pipe lowered away into the river bed as the welding progressed 
and the barge was moved forward 

A type of joint having several interesting features was designed 
this 


and used for river crossing. As shown in the drawing, it 


consists of a standard butt weld reinforced by a short piece of 


























8 Extra-Haavy Pipe pro sleeve of 9” Standard fipe 
ue | 
~ 
“Weld 
x pe Rebecuceceuucecuecceeccete: «@ ad 
Weld tp Hole for Pressure Test ; Weld 


Diagram of Pipe Joint With Sleeve Reinforcement. 


9-in. standard pipe which fits over the butt weld and is welded 
to the pipe at both ends with fillet welds. This type of joint has 
the pipe at the 


severe at times 


several advantages. In the first place, it stiffens 
joint against bending stresses, which may be very 
during the laying of the pipe from the barge. The sleeve laso pro- 
vides an extra factor of safety, since two welds would have to 
prove defective before leakage could occur at any joint. Possibly 
the greatest advantage of this type of joint, however, is the time 
and trouble saved in testing the joints. 

Each of the 9-in. pipe sleeves was provided with a hole threaded 
an air compressor capable of 


for a %-in. pipe nipple. Because 














The Joint Is Tested by Filling the Space Between the Sleeve and 
the Pipe With High-Pressure Nitrogen From a Tank. 


providing the high test pressure required was not available, com- 
pressed nitrogen was used for testing. This was supplied at 1,800 
It is well 
circumstances be 


lb. pressure in cylinders similar to oxygen cylinders. 


understood that oxygen must never under any 


used for pressure testing, because oxygen under pressure will re- 
act with explosive olence if it comes in contact with oil or 
grease. 

The testing procedure was as follows: A cylinder of compressed 
9 in 


nitrogen was connected to the 5/32-in. 
of a '-1n. pipe, fitted with a valve and 


angular space between the 
pipe and sleeve by means 


pressure gage. The pressure was brought up to 350 Ib. per sq. 


in., and soap suds were painted on the sleeve welds. If the pres- 
leaks in the sleeve weld could be detected, 


sure dropped and no 


this would indicate that the center butt weld was faulty and the 
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ipe would have to be cut and rewelded. This, however, did not 
happen once during the entire operation. 
The annidar space had a volume of about 1/10 cu. ft. and only 
e cylinders of nitrogen were used in testing 163 joints in the 
crossing. It can readily be seen that a great saving of time and 
effort is effected by this method of testing as compared t 
umpmge up the whole pipe. The illustration shows one of the 
ints unvele test 


NEW PLANT TO HAVE WELDED TRUSSES 


The illustration shows welded trusses in course of fabrica 
tion for the main building of the new Black, Sivalls & Bryson, 
Ine., plant at Oklahoma City, Okla., which was described in 
the March issue of The Welding Ingineer. This plant is near 
ing completion, and is said to represent the first all-welded tac 
tory project in that section. It is being designed and erected 





Welded Trusses in Fabrication Shop. 


ts owner Black, Sivalls & Bryson, Inc., manutacturers of 
welded ‘ e] and other equipment tor the oil industry Lhe 
ain buildine will be 140 ft. long and 260 ft. wide and wall be 
‘ v tw verhead traveling cranes 


NEVER MODIFY PRESSURE EQUIPMENT 
WITHOUT ENGINEERING APPROVAL 


In quite a few cases where difficulties have been experienced 


with welding pressure vessels it has been found that work has been 


done on these vessels without there having been an engineering 


check to insure that correct designs were adhered to in making the 


alteration and proper steps taken to eliminate or compensate tor 


welding strams 

In order to utilize the full strength of materials pressure vessels 
are now designed so that every section is working under practically 
stress To accomplish this result the design ot 


the unit 


heads has been studied with regard to curvature and thickness, and 


same 
the design of openings has been materially improved over past 
practices. It is obvious that one would hesitate to cut off the head 
of a tank and put in a head of another shape without going into 
the necessary engineering calculations to make sure of having the 
same strength as before. On the other hand, countless cases come 
to our attention where somebody has wanted to have another con 
nection to a tank and has directed that a hole be cut into the tank 
and that a piece of pipe be welded in. Apparently there is no ap- 
preciation that thus cutting a hole into the shell of the tank or the 
reduce the strength to a marked extent. 


head may very 


In addition to the cutting of the hole there is apt to be a serious 
effect from the welding operation, unless correct practices are fol 


lowed with regard to preheating before the welding, or thorough 


annealing over a considerable area thereafter. Even the 


of small holes such as those for gauge connections is an 


to be given serious consideration whether made by the 
lene or other welding process. 
welding has been done on a VESS¢ 


\fter any 


pressurt 
quate pressure test should be applied so as to insure proper 
\ny repair or alteration of pressure vessels involving t 
cutting or welding equipment warrants consideration and 
by one qualified to judge both the proposed design and tl 
International Acetylene / 


of fabrication lssociation 


CONVENIENT TEMPLET FOR FABRICATING 
BENDS IN LARGE PIPE 


he terminal section of a 20-in. oxy-acetylene weld 
ras line recently constructed by the Pacific Gas & EI 
was laid under city streets, where frequent changes in 
necessitated the use of a great many 3-piece, 45-deg. | 
5-piece, 30-deg. bends. The usual procedure for making 
bend requires rotating one section of the pipe 180 des 
to match up the ends for the bend, but a different met 
developed for this job which greatly facilitated alig 


fabrication of the bends in the large-diameter pip« 
\ 22'.-deg. gore was cut from a piece of 20-1n. pipe 
became the templet. This gore was cut in two at th 


and a hinge was welded on to the two halves. Lug sect 
welded on to the two ends to aid in maintaining the pr 
ture ot the templet. The outside edges were beveled t 
marking the pipe The center sections of the two ha 
templet were cut out to reduce the weight; and hai 
from pieces ot welding rod, were welded on, as shown u 


tration 


In making the cut with this templet a section 6-in. k 


back the pipe is left uncut, which aids in n 


When the 


wall of 


cut has been made in 


alignment. 


correct 





This 22-Deg. Template for Large-Pipe Bends Was Formed by © 
ting a Wedge-Shaped Piece From a 20-in. Pipe 


}, 
IS iit 


back 


the blowpipe and the pipe is then bent around to the cor 


removed, the 6-1n. uncut section in the wall 


tion without any lifting. A 45-deg. bend requires tw 


welds, a 90-deg. bend four cuts and welds. Spacing bet 


is determined by construction details; but wherever poss 

radius bends were used for this large-diameter pipe E 
This type of templet was used during the entire const 

the line, being very popular with the welders because 


venient features. 
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CHRYSLER TAKES PRIDE IN WELDED BODY 


coachwork body of the Chrysler Six has less wood in it 
ny other body built today, is the claim made by the Chrysler 
by electric 


2 Corp. Five steel assembly pieces fused together 


ng make the entire body a one-piece unit construction of 


eth and quietness. Another claim put forth for welded con- 
tion is that it eliminates the probability of annoying squeaks 
rattles which make new cars seem old, and it is impossible for 
ors to The body, having the inherent rigidity 


Sag OT warp. 


box structure, is really as rigid as the trame 
he under-body is a huge solid steel stamping so shaped that 
ikes the ordinary body con- 
NG seuction.” “Welded to this un- 
ll brackets 


dy assembly are the front-seat riser and the pillar 


vf side and cross sills in 


place 


announces the Chrysler company. 








Welded Rear-Body Assembly of Chrysler Six. 


his assembly consists of one-piece steel stampings forming the 
panel, left and right quarter pane Is, and side roof pane Is, all 

ed together, the metal appearing as a single continuous piece.) 

e rear door. The front-end section is a one-piece steel 

st ng that includes front llars 1 bar and ind 
lv c iu Ss Ir¢ pillars, COW! al and wind 

shield header bar to which are electrically welded the steel 
stamping comprising the pillar panels, windshield header panel, 
front roof panels (Another single stamping includes the top 

sers and front side reinforcements. All this assembly is welded 


e front pillars and under-body to prevent squeaks and shimmy 


s strong is the rear-body assembl The parts are so 
sed by welding that after polishing, the metal is actually a single 


us prece 


s TESTING WELDABILITY OF STEEL SHEET 


tundamental ec 


t nsiderations success acely 
Idino ] } ; rath lec ] 
welding of steel sheet is the caretu select re i ma 
} } . ' ma ' liy #07 tyct - re 
erior sheet is bound t produce an umnsatistactory re- 
nit Tt a ‘ _" } a ee ae nS ee } » 
it does not matter low Skilled the welder may re NOW 
x ae fis weidi . equipn ent 1s « S nandic I 
1 : , ' 
‘ iterial the finished product will t De up to s 
Chemical composition alone is not sufhcient indicatior t th 
t steel sheet. Welding qualities are determined t a great 
t } +h nr ne 1 } * $ eparieet ‘ 
tiie wesence or apsence oO I ite ill > ) 
. , taal | 1, 1 saan) ¢ f } ¢ 
Ste S holds especia € tor ¢§ sheet stee 
2 ack OL proper supervist manutacture stec sheet 
t ny . , ‘ \ , oy n-n Wie 7 “ley ' 1) 
be at times contain a variety ot ( metallic incius sor 1 
1) eN h ' 1 h 1 T} 
S ost of ther the product the irnace W | Nese 
y < es e some times so small that they can be detecte 
good microscope. They do t show up in the emica 
< hit ¢ h - j } ; + + 
t tev Nave i very decider C ect * \ T 
ler } } ¢ } 
: ¢ the welding AMe€ I s Wavs advis r 
S " al } 
eC that e steel sha e suitable ¢ i 
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is about 'g in. away from the sheet. Move the flame slowly along 


that the sheet will be melted without burning 


After a 


a straight line s¢ 
clear through strip about 3 in. long has been melted in 


this 


way, hold the blowpipe still until a hole is burned through 

the sheet 
If the sheet is high grade, the path followed by the blowpipe 
will be free from an excess of oxide or scale and will be regular 
and smooth on the upper side. The under side of the test sheet 


ight sag of smooth metal, free from oxide. The hole 
} 


will show a s 


will be round ave smooth, rounded edges. 


Sheet of inferior quality will show an oxide deposit on the 


upper side, part of which will be porous or flaky scale. There will 


also be a suct of irregular ripples, higher in the center thar 


on the edges. The side will show a sag that is covered with 


oxide. There may even be a series of small holes blown through 


by the sparking action of the impurities. In poor sheet the metal 


will be burned through very soon after the blowpipe is held sta- 


tionary, in much less time than is necessary to put a hole in good 
sheet. The hole, incidental will be irregular with rather ragged 
edges. When the test sheet cools examination will disclose porous, 
sponge-like globules of oxide on the edges of the hole. 

This simple test, which can be quickly made on average samples 
selected from each lot of steel provides assurance that the sheet 
is of the prop ality to make a high-grade product. 


WORLD'S LARGEST ARC WELDED SIGN 
By H. L. Kauffman 


In East Pittsburgh, Pa., there was recently completed 


what is considered to be the largest sign ever constructed by arc 
welding. The sign is on top of the new office building of the West- 
inghouse Electric & Manufacturing Co. in that city. All the gal- 
vanized steel work of the sign was joined by means of arc weld- 
ing. This departure from conventional riveting practice in the 
erection of signs did away with the objectionable hammering nois« 





This Arc-Welded Sign, Located in East Pittsburgh, Pa., Has 4,3 


Electric Lamps, Turned On and Off Automatically by 
an ‘“‘Electric Eye.’’ 

nace st tes ece, thus materially reduc- 

g corros S d reducing the amount of mate 
needed t race it against winds; it also reduced the weight 

€ sti elimi the possibility of the loosening 
s as whe ivets are used. 

sign are 16 ft. high and the small 

letters 10 ft e total gth is 260 ft. The top is 50 ft. above 
th roof tter eighs about 350 lb. and the entire sig 
weighs 52 tons. Illumination equivalent to 90,000 candles is fur- 
nished t t ¢ e lamps. To provide abs 
lute satet t t rKt ging lamps, an enclosed ladder ts 
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moved back and forth in just the same way the shoe clerk gets a 


the rack 


around the letters on the 


particular shoe box trom the top of 


Black 
its davlight 


porcelain border sign increase 


range of visibility On a clear day it is readable 


for a mile; on a cloudy day, for about three-fourths that dis 
tance It is readable for four miles on a clear night, and for 
about three miles when the night is cloudy It may be seen 
by travelers east and west, whether approaching the city by 
automobile, railroad, or airplane 

\nother interesting departure from ordinary practice that is 
found in this sign ts the fact that automatically, with the approach 
of dusk, an “electric eye” turns on the 4,300 lamps in the sign. The 


electric-eve 


apparatus consist primarily of a photo-electric cell, 


sensitive to light and darkness The action of the daylight keeps 
the electric circuit open and the sign unlighted. Darkness closes 
the circuit, operating delicate switches which control the main 


The photo-electric lighting 
When 


longer visible by reason of the approach 


within the building 


located on the 


witches located 


control unit ts first floor of the building. 


the sign, unlighted, ts no 


of evening, mist, fog, or heavy clouds, the electric eye automatic- 


ally causes it to be lighted up—no matter what the time of day. 


STEEL ROOF DECK ANCHORED BY WELDING 


The steel roof deck of the “cold 
Babcock & Wilcox Tube Co. plant at Beaver Falls, Pa., 


1 anchored to the 


large draw” building of the 


new 
his is said to be 


purlins by are welding 


the first imstance of the successful use of this method of 
attachment on so large a building 
It has been the custom to anchor steel roof decks to the 
purlins by means of steel clips. The use of welding for this 
4 - talks | 


4 * 
ae we 





Illustrating End of Roof Deck Section Welded to Purlin. 
purpose has not been popular because most decks are so con 
structed that welding must be done from the underside, making 


it a inconvenient, and 


Babcock & Wilcox 


Holorib copper-bearing-steel roof deck was employed, and all 


slow, expensive process. 


On the job, 99,700 sq. ft. of Fenestra 


the welding was done from above. Despite adverse weather 
conditions, 1,000 squares of root deck were laid in 16 working 
davs, with two motor-generator sets and 20 men, and costs 
were held well within the average This speed was made 
possible by fastening the end of each sheet at the base of the 
two middle ribs, the other end of the sheet being telescoped 


3 in. into the preceding unit \ll welds were painted before 


being covered by the 3-in. lap of the succeeding unit. Only in 





May, 


the case of the sheets at the eaves was it 


both 


necessary t 
ends. 


By welding the two center ribs, it was found that the 


had sufficient strength to withstand a uniformly distr 


load of 85 lb. per sq. ft. The telescoping end laps su 
adjustability to absorb any expansion, contraction, or 
tion in the frame. 

The steel decks were covered with '%4 in. of inst ilat 
three plies of asbestos waterproofing felts The gene 
tractors were the McClintic-Marshall Co rhe 
erected by the Fenestra Construction Co., a subsidiar 


Detroit Steel Products Co. 


STATIONARY ACETYLENE MANIFOLDS 


On exceptionally large, heavy welding operations, wl 
single blowpipe requires more than the recommended 
of an individual cylinder, the use of a coupler block or 
for combining the output capacity of from two to five 


The 


applies to jobs of long duration, where an interruption, 


ders, is considered good practice. same arrang 


an exhausted supply of gas in an individual cylinder, 
have a harmful effect. 

Such devices are portable and are combined with reg 
or reducing valves to which the hose is directly connect 
should not be confused with stationary manifold insta 
that deliver acetylene to a pipe distribution system ser 


lhe 


the former, 


blowpipes. purpose of the latter is 
that of 


small 


group otf 


opposite to in that it permits’ oper 


group of acetylene-consuming blowpipes whos 


1 


hourly gas consumption can be furnished by relat 


cylinders. 


advantage to bot V 


Manifolds of this type are of distinct 


gas producer and consumer, in that they eliminate ty 


large quantities of cylinders for long periods of time 


permit the same uninterrupted supply of gas as w 


acetylene generator. They are controlled and regulate 


one point under the supervision of a qualified attendant, 1 


ing in a considerable saving of time by avoiding chat 


cylinders by each individual welder and materially lesseni 


cost of regulator maintenance; also avoiding the hand 
storage of cylinders in congested departments 
Manifolds can be installed at points remote from wel 


other operations and can be protected so as to prevent t 


ing by unauthorized persons. They reduce decidedly t 


sponsibility of maintaining a sufficient and uniform ind 


vas supply for each operator of a group 


\cetvlene manifolds are not recommended in place 
acetylene generator, if it is at all possible to use one 
designed to give the consumer the same class of set 


} 


localities or buildings in which a generator would be 


ticable if not entirely prohibited 


The following is the National Board of Fire Und 


rules relating to the installation and operation of a 


manifolds in connection with pipe line supply systems 


(a) Headers shall be constructed of double-extra 
piping not exceeding 114 in. pipe size. Fittings in hea 


used, shall be extra heavy. Headers shall be provid 
shut-off valves at each point where a cylinder is to | 
nected. The use of copper pipe or fittings shall be pr: 

(b) Leads from header to cylinder valves shall 
structed of steel tubing, block tin, or an approved com 
pipe, and shall be capable of standing a pressure of 
per sq. in. Copper tubing shall not be employed. Ay 
flash arresters shall be inserted between each cylinder 
header valve. 

(c) The discharge opening trom the header shall be« 
ped with an approved regulator and shall be adjusted 








acetylene at a pressure in excess of 15 lb. per sq. in 
piping 

(d) A flash arrester of the low-pressure type, or a 
hydraulic seal, shall be installed between the regulator 
discharge of the header and the shop piping 


be delivered to the shop supply system 























Ml 









xcept as provided in Section 23 (f), acetylene cylin- 
nected to a header inside a building shall be limited 
tal gas capacity not exceeding 2000 cu. ft. 
\Vhere it is necessary to connect to a manifold header 
e evlinders having an ageregate gas Capacity In excess 
ft., the header shall be located in a special outside 
or in a separate room constructed in accordance with 
isions of Section 5(b) and 5(c) 


Special buildings or rooms, if provided, shall have no 
cupancy except that they may be used for the storage 
containing fuel gases or calcium carbide; such 
shall have no open flame for 
and shall be well ventilated. 


nders 


s or rooms heating or 


Where a system of shop piping is supplied witl 
evlinders connected to a header, 


acety- 

an approved service 
hydraulic seal shall be used at every point in the 

ing system where acetylene is drawn off to supply a 

e torch or other gas consuming device 

capable of withstanding 

after assembly 


\ll manifold systems shall be 


ressure of 1000 lb. per sq. in 


Some manutacturers, in addition to flash arresters, are equip- 
e acetylene manifolds with pressure-relief appliances to 
are connected suitable vent pipes leading to the outside 
here 

S manifolds have been found to be of considerable advan 


and other such welding schools and in certain 


lation 


istries utilizing a large number of light welding blowpipes 


vrouped together in departments. Many of the above are 

sually located in loft or store buildings having other occupants 

sometimes where the proper installation and operation of 

generator would be difficult due to the lack of sludge dis 

sal facilities or perhaps prohibited due to the local ordi 
Nai leetylem fssoctation Forun 


WELDS STILL INTACT AFTER EXPLOSION 


e the explosion this battle-scarred veteran was a 2 in. 
Standard I. P. S. 90 deg. Tube-Turn installed in an air start 
¥ stem of a gas-engine compressor unit in the booster 
of a Western gas-liquefaction plant. Gas got into the 








After Explosion, This Welded Tube-Turn Showed No Leaks. 


as the engine was being started, and the explosion 

\ 350 lb. forged steel valve and several screwed ells 
wn to bits and the pipe ripped open tor a distance 
teet: the Tube-Turn was bent almost double but 
it nor the welds were fractured 


e was designed to operate between 200 and 300 Ib 
Che Tube-Turn, the only one in this particular line, 
led in several months ago by ordinary field methods, 
Use Operating conditions were not especially severe 
F dinary precautions were taken, owners of the plant said 
e explosion, the Tube-Turn and welds were cut out, 


examination revealed that although both welds had 


jected to the terrific force of the blast and both had 


t, there were no fractures 
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SUGAR-BEET ELEVATOR WITH WELDED 
BUCKETS AND HOUSING 
By J. C. Coyle 
Production of the many large units of equipment required in the 
modern beet-sugar factory has been very much simplified by the 
general use of 


at Wheatland, 


welding. When a new factory was started 


\\ voO., a 


very 


concerns in 


manufacturing 


number ot 




















Completed Section of Elevator Housing. 


received large orders for equipment. All of them em- 


Coloradk 


ployed welding to a large extent in fabrication. 


Among other equipment required was a beet elevator, the hous- 

















Welding on Large End of Housing. 


ing of which was 75 ft. long and ranged in size from 314x5"™% ft. to 
514x15% ft. the building of which was awarded to the Wm. A. Box 
Iron Works, of Denver. There are 55 buckets in the elevator, the sides 











These Buckets Are All-Welded, Except 


Painting Elevator Buckets. 
Which Are Riveted On. 


the Hinges, 




















7 
b< 


steel plate and the ends of 
The bottom 


which are built of ;*;-in. 
Each bucket holds 1.7 
of each bucket slopes toward the ends, where a 34-in. opening 


and bottom ot 


;-in. plate cu. ft. when full. 


the width of the bucket provides drainage of dirt and moisture. 
The bottom plate projects about an inch beyond the ends af the 


bucket and is turned down slightly. The sides of the buckets are 














Showing Channels Welded Into Corners of Housing. 


tack welded. 


the All 


welded, and the only riveting is that of the hinges 


reintorced at edges with '4x2-in. straps, 


seams are arc 
at the ends 
The the buckets 


just outside the shop, and shaped on a brake and punch press 


plate for was cut on a small power shear, 


in the blacksmith shop \fter welding the seams and applying 


the hinges, the buckets were conveyed on a small car to the rear 





This Propeller Is Made by Welding Formed Plates Onto a Hub. 


of the main shop, where they were painted and made ready tor 
shipment. 

The housing for the elevator is of No, 10 plate and was erected 
in four sections, with field joints adapted for bolting or riveting. 
he plate was cut on the shear already mentioned and conveyed 
numerous pieces 


on a car to the inside of the shop, where the 


were assembled on the floor, the upper side plates being supported 


on horses until welded \s the beets are taken by the elevator 
directly out of a stream of water, the edges of the housing plates 
were joined by continuous beads, inside and out. The structure 
was reinforced in the corners by tack welding-in 8-in. channels. 
Stiffeners of 2'4x2'4 and 2'4x6 tn. angles were tack welded to the 
outer surface of the housing, at the ends and in between. The 


total weight of the elevator 1s 32,000 Tb. 
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WELDED PROPELLER FOR LARGE BLOWEp 


The the 
constructed by arc welding two taper, turned, and warps 


lower illustration in other column ts of a 


steel blades into slots cut in a hub. Thus the cost of a 
and mould has been saved and at the same time the p 
of obtaining a poor steel casting is avoided. The entir 


housing was also fabricated by arc welding 


he propeller is 42 in. in diameter and is constructe 
100,000 cu. ft. 
It is driven by a 300-hp., 3,520-r.p.n 


the Westinghous 


blower of per min. capacity at 16 


pressure. motor 
of these blowers were constructed bs 


tric & Manufacturing Co. to operate in parallel for 
Gate station of the New York 


Edison Co 
MAKES CHAIN GUARD IN WELDING SCHOOL 
Fr. 5. 


Sche ol, which 


Arc W 


Chicag 


Lemieux, proprietor of the Lemieux 
is located at 410 S. Laflin 


in the accompanying picture of a group of students wat 


a. 


the final steps of welding a chain guard. In addition t 


ing on an are welding school, Mr. Lemieux does a 


erable amount of commercial welding; so students 


opportunity to see a variety of actual applications of 
ing in progress. In the case illustrated, the customer r¢ 


only one chain guard; this was designed in the shop 








ak 


: we " 
EB Tati 
‘ ee 


for Chain Guard. 











Students Welding Frame 


materials used in fabricating it were obtained from a 


ing scrap vard. The material cost was therefore sn 
since the welds were all of simple nature, the fabricatii 
of the chain guard was very reasonable. It is good | 


for the welding shop to get a reputation for being able 


] t 


up useful articles of this sort on short notice and a 


OFFERS COURSE FOR WELDING TEACHERS 


Che coming summer session for teacher training to 


at the Colorado Agricultural College will include a three 
course in methods of teaching welding, by A. G. Odell, | 
and director of welding of the Denver Public Sch 
which two credits will be granted. If the demand wa 
this course will be continued through the remaindet 
term Teachers from high schools from all over the 


States will be enrolled in this course. 


This is the first college in the United States to 











teac_ cr training in welding practice among the credits leading 
to the B.S. and M.S. degrees in Vocational Education. 

ver is said to be the first city in which welding was 
recounized as a trade by the U. S. government through the 
Veteran's Bureau, which was in 1922, and was the first city 
to have a welding section at a convention representing the 


Federal Board for Vocational Education. 


NEW FIRM ORGANIZED TO PROMOTE THE 
USE OF WELDING IN INDUSTRY 

, cooperate with industry in the safe and economical appli- 
cation of the welding and cutting of metals and in the more 
rapid growth and development of the welding industry, is set 
forth as the purpose in the formation of the Welding Engineer- 
ing & Research Corp., 30 Church St., New York, N. Y. The 
president of the new organization is W. T. Kyle, formerly 
sales manager of the Page Steel & Wire Co., who also be- 
comes president of the Engineering and Research Laboratories, 
Long Island City, N. Y. Mr. Kyle is assisted by a corps of 
engineers and executives prominent in the fields of engineer- 
ing, research, cost accounting, advertising, and sales. All de- 
partments will be fully equipped about July 1st to render 
service. The organization will cover all the principal applica- 
tions of forge, pressure, and fusion welding. 


NEW CARBIDE AND CARBON BUILDING IN 
KANSAS CITY 


The new Carbide and Carbon Building at 910 Baltimore 
Ave., Kansas City, Mo., is a tribute to the growing industrial 
importance of the Southwest and is a direct indication of the 
constantly increasing use of oxy-acetylene welding and cutting 
in this region. It permits the Union Carbide and Carbon 
Corp. to consolidate the Kansas City offices of its various units 
in one building so as to provide improved facilities for serving 
its customers in this district. The units of the Corporation 
now housed in the eleven story building include The Linde Air 
Products Co., The Prest-O-Lite Co., Inc., Oxweld Acetylene 
Co., and Union Carbide Sales Co. The Oxweld Acetylene Co. 
will also maintain an apparatus and supply stock in the base- 
ment of the building. The J. B. Colt Co. and the National 
Carbon Co., Inc., who are also units of the Corporation, will also 
maintain offices in the building. ; 


GRAVER CORP. ACQUIRED BY PHOENIX 


Che steel tank, water treating, and steel-plate construction 
business of the Graver Corp., together with the company’s 
plant at East Chicago, Ind., has been purchased and taken 
over by the Phoenix Manufacturing Co., of Joliet, Ill, it is 
announced by Edward N. Gosselin, president of the Phoenix 
company. The Graver plant will be operated under a com- 
pany known as the Graver Tank & Mfg. Corp. A marked in- 
crease in the scope of operations are contemplated, and addi- 
tions and improvements are already being planned to make the 
plant one of the most modern in the country. 

Che Graver Corp. has been in the tank and steel-plate con- 
‘truction business for over 50 years, and its plant at East 
Chicago has a fabricating capacity of over 40,000 tons of steel 
per year. The Phoenix company at its three plants located 


at Catasauqua, Pa., Montreal, Canada, and Joliet, Ill., has a 
present capacity of over 30,000 tons of iron and steel products 
per year. With the acquisition of this new line of business, 


vill be an important factor in the steel-fabricating busi- 


Graver Tank & Mfg. Corp. will maintain branch sales 

es in Chicago, New York, Dallas, St. Louis, San Francisco, 

several other large centers, and the general offices will 

7 located at East Chicago, Ind. The Graver brothers are 
in the new company. 


a 
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WELDING SHOP ENTERS CONTRACT 
CUTTING FIELD 


A large volume of business awaits to be developed in the 
mechanical cutting of shapes by torches for equipment manu- 
facturers and as repair parts on existing equipment, according 
to George Hettrick, president of Anchor Welding Service, Inc., 
who has installed a mechanical gas cutting machine in his 
plant at 4715 West Chicago Ave., Chicago, Ill. This method 
of making shapes from plates and slabs has proved more eco- 
nomical in most cases than the use of castings, punchings, or 
forgings. As compared with the hand torch, it results in a 
finished cut that requires no machining except where a machine 
fit is required, and is more economical in gas consumption. 
The most intricate shapes can be cut in this manner, almost 
regardless of size; for example, a bearing was cut from a 13-in. 
billet with no difficulty. There is an increasing trend toward 
the substitution of welded parts for castings and forgings, and 
the parts making up such assemblies are usually of odd shapes 
and are most economically produced by mechanical gas cutting. 


SALES OPPORTUNITY IN LOUISVILLE 


An attractive field is open in Louisville, Ky., for a distribu- 
tor of arc-welding equipment and outfits, and also an oppor- 
tunity to build up a large business in the sale of are rods, 
writes Max Abrams, of the Modern Engineering Co., 1537 W. 
Broadway, Louisville. This company has a sales room and a 
stock of oxygen-acetylene equipment and would make arrange- 
ments for a distributor of electric welding supplies to take part 
of the space, as it is believed that both these lines can be sold 
together to the advantage of each. 


NEW INDUSTRIAL SERVICE ORGANIZATION 


The Material and Equipment Inspection Bureau is a bonded 
organization of inspection and purchasing engineers recently 
organized to give service on inspecting, testing, appraising, 
purchasing equipment (either new or at auctions), and liqui- 
dating stock or equipment. The purchasing department of the 
new organization is in charge of Francis L. Harris and the 
engineering department in charge of B. C. Rinehart. The 
offices are at 332 S. Michigan Ave., Chicago, III. 


NEW SAFETY RECORD FOR ARMCO PLANTS 


At midnight on April 22nd, the Middletown, Ohio, works of 
The American Rolling Mill Co. had set a new Armco plant 
safety record by completing 1,300,000 man-hours without any 
time loss from accidents. This plant held the previous Armco 
plant man-hour record. <A report of the Middletown plant 
made on April 25th showed only two accidents for the period 
to that date, compared with 32 accidents for the corresponding 
period in 1929. During the same 1929 period, the company as 
a whole had 86 accidents, while in 1930 this had been reduced 


to 26. 


REORGANIZES DISTRICT SALES OFFICES 
OF GENERAL CABLE CORPORATION 

A new field sales policy has been made effective by the 
General Cable Corp. by the establishment of 18 district and 
territorial sales offices and the assignment of the entire district 
sales personnel of Dudlo, Rome, Safety and Standard Under- 
ground divisions to these new territories. Resident engineers 
will be located in the district and territorial sales offices and 
will represent locally the Headquarters Consulting Engineering 
Staff, recently organized by General Cable to coordinate for 
all wire and cable users the engineering knowledge and the 
experience in design and application of all divisions of the 
corporation. The identities of the 13 companies comprising 
the four operating divisions will be continued as manufacturing 
and shipping units. All present trademarks will also be con- 
tinued. 
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PHOS-COPPER FOR WELDING COPPER AND 
COPPER-BASE ALLOYS 


\lloy, 


under 


Phos-Copper a uniform mixture of copper and phos 


phorus prepared strict supervisory control, 1s being 


marketed by the Westinghouse Electric & Manufacturing Co., 
Kast Pittsburgh, Pa., as a general welding and brazing material 
and recommended as a 


for copper copper-base alloys It is 


substitute for silver solder in many cases. It has an extensive 
use in the manutacture of electrical equipment and in making 
radiators, and cooling coils where the 


joints in water heaters, 


expansion stresses would ordinarily rupture autogenous welds 


Phos-Copper is marketed in rod and strip form and contains 


from 5 to 10 per cent phosphorus. The rod contains slightly 
more phosphorus than the strip, each having its own applica- 
tion Che fluidity 


of the material is directly proportional to 


the phosphorus content. The higher the degree of fluidity, the 
better will be the alloying, penetrating and cementing proper- 
ties at a comparatively low welding or 


| he alloy 


becomes extremely 


fusing temperature. 
1,292 deg. F. 


for the rod and 1,472 


begins to melt at and 


fluid at 1,: 


approximately 
382 deg. F. 


deg. IF. for the strip 


The presence of the phosphorus destroys the oxidation of 
copper and the surfaces being joined, thereby acting as a flux 


and producing a sound, dependable joint. At the same time, 


the phosphorus lowers the melding point and gives the alloy 


the characteristics of flowing freely when fused. The phos 


phorus partially burns out, leaving a uniform joint or connec- 


tion. Unlike other alloys for the same application, no flux is 


required 


Phe mode of application depends on the materials to be 


brazed and the method of brazing used, whether acetylene 


torch, carbon are, or incandescent carbons. In general, how 


ever, the practice is as tollows 


| Clean and free from grease all members to be joined 


\cid dipping is recommended 


2. Place strip of Phos-Copper, a little larger than the su 


face to be joined, in the joint. 


Che joint material is heated to about 800 or 825 deg. ¢ 


(1475 to 1500 deg. | or until the Phos-Copper is well tused 


No advantage will be gained by overheating 


In cases where a strip of the material cannot be inserted in 


the jomt, the torch or are flame should be directed against the 


joint surfaces until fully heated (about 800 dew. C.), and at 


that point a tip of Phos-Copper rod is applied to the weld as a 
filler rod It is that the 


important proper temperature be 

reached because poor amalgamation results if the material is 
added betore that temperature is attained 

With incandescent carbons, the strip form of Phos-Coppet 


alloys is applied externally 


NEW MULTI-HEAD PRESS WELDER 


Wherever 
Multi-Head 


work rapidly, cheaply, 


multiple spot welding is required, the new T-G 


ress Welder, with adjustable heads, will do the 
and uniformly, according to claims made 
by its makers, the 


Mich 


of heads up to six 


Phomson-Gibbs Electric Welding Co., Bay 
City, 
\s the heads are adjustable forward and 
back, the equipment is applicable to a wide range of different 
work \ll heads make a complete welding cycle in one revo 
lution of the flywheel 

This welder is also suitable for projection welding. The 
electrodes can be bar sections instead of points, each bar sec 
tion making two or more projection welds at each stroke. The 
same bar sections are also used for cross-wire welding. 

This equipment is applicable for the manufacture of many 
products, among which are: artificial ice forms, automobile 
body sections, automobile running boards, concrete-reinforcing 
sections, file drawers and frames, light 


torms, elevator-cage 


This machine can be equipped with any number 


locker 


metallic doors, oven racks and linings, safe linings, wir 


structural forms, frames and panels, metal 
products, and for the welding of all types of container 


to seam welding. 


NEW ELECTRODE FOR STAINLESS STEELS 


“Stainweld A” 
oped by The Lincoln Electric Co., 
Ohio, 


advantage claimed by 


is the designation of a new electrod: 


Dept. No. 27-5, ( 


for the welding of so-called 18-8 stainless stes 


the manufacturer of this rod is 
use permits the making of welds of the same chemi 


tent as the stainless steel itself, resulting in a dense 


weld. This is accomplished by welding in a protected 


phere, thus excluding the oxygen and eliminating oy» 


of the weld metal. 
Che rod 


metal and is coated with a material which in the inte: 


itself is of the same chemical compositio: 


ot the welding arc forms a gaseous envelope around 
The resultant weld 


metal it joi 


It is used with reversed polarity 
to be just as impervious to corrosion as the 
“Stainweld A” 


and in the regulation 


is obtainable in three sizes 8, al 
14-in. lengths, and can be 


zontal, vertical, or overhead welding 


COMPACT, PORTABLE TESTING MACHINE 


The new Southwark-built Oxweld portable testing 


has been developed to supply a demand for an accur 


able, inexpensive machine for routine 


testing, o1 


j 


laboratories and plants where the investment in a lat 


versal machine would be unwarranted This machi 


self-contained unit. When closed for shipment, the 














Top View Shows Testing Machine With Specimen Ready for Test 
Bottom View Shows Machine Closed, Ready for Shipp 


resembles a cylinder, 28 in. long and 634 in. in diamet 


no projection mechanisms. To ship the unit after 


removed and shipped in its separ 


is placed inside the machine, and t 


indicating dial is 
Che pump handle 
closed and locked. The device will stand comparative! 
handling without damage. 

This device, which was developed in collaboration 
Union Carbide and Carbon Research Laboratories, is es 
adapted for tensile tests of welded specimens in the fi 
ends of the specimen are gripped by wedges 


The 


manipu 


the fingers. pump to supply the necessary 
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testing is of the hand-operated piston type, built into the end 

the cylinder of the machine, with a detachable operating 
handle. This pump has a 7-in. stroke. 

.e total load is indicated directly on an Emery dial with 
4',-in. face, equipped with zero adjustment and “maximum” 
hand. Each dial is hand calibrated and its accuracy of within 
11. to 344 per cent is said to be unaffected by rough handling. 

lhe total weight of this machine is 165 lb., and it has a test 
capacity of 40,000 Ib. It can be furnished in special form for 
s-in. gauge length specimens, also as a compression machine 
for making bend tests on welds and for testing concrete 
evlinders. The machine is manufactured by the Southwark 
Foundry & Machine Co., 400 Washington Ave., Philadel- 
phia, Pa. 


PORTABLE WELDER-COMPRESSOR UNIT 
FOR FIELD USE 


An engine-driven unit comprising a welding generator and 
air compressor has been developed by Schramm, Inc., West 
Chester, Pa. The engine drives the welder thorugh a flexible 
coupling, while the compressor is connected to the engine 
shaft through a V-belt, which can be slipped off for discon- 
necting the compressor entirely and operating the welder 
alone. The sliding frame on which the compressor is mounted 
allows adjustment for keeping the belt at proper tension. 
The compressor is equipped with a standard by-pass arrange- 
ment so the engine can be started against pressure in the air 
tank. 

The compressor is a convenient means for the supply of 
mechanical power for the scarfing and cleaning of the metal 
to be welded and of the bead layers. It also permits the use 





Welding Unit and Air Compressor Mounted on Truck. 


ot air tools for drilling holes for the insertion of braces or 
pieces to act as supports. Other air-operated tools, such as 
chipping hammers, riveters, wire brushes, emery wheels, and 
sand blasts, are often required in conjunction with electric 
welders in field service. 

lhe welder is available in either a 200-amp. or 300-amp. size, 
and the compressor may be of either 60-cu. ft. or 120-cu. ft. 
capacity. The compressor unit is complete, including an air 
tank and radiator. The combined unit can be had with various 
kinds of truck or trailer mountings or mounted on skids 


SIMPLE DEVICE FOR TAKING PROFILES 


take a profile with the “Maco” templet, all that is 
hecessary is to loosen the two screws holding the clamps and 
gently press the templet against the contour. The brass 


each only 0.007 in. thick, comprising the templet ad- 
themselves against the face of the profile, and after the 
e has thus been taken, the small brass strips may be held 


ir position by tightening the clamps. The strips take a 
P t outline of the surface against which they are pressed, 
extreme thinness aiding materially in reproducing the 
accurately. 
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This templet is an admirable testing instrument applied to 
new work or in maintenance work where it is necessary to 
test wearing parts. It is a handy tool for securing proper 
fitting in engineering work, especially of replacement parts 
which have to be fitted to machines at a distance from the 
place of production. 

The templet can also serve as a gauge in the laying of 
welding beads, particularly in the building up of car rails and 





Taking Profile of Pipe Flange With ‘‘Meco’’ Templet. 


similar work. It is only necessary to press the templet against 
the rail or other pattern and then use the device as a guide in 
building up the worn parts of the rail. 

As the workman familiarizes himself with this templet, other 
uses for it will undoubtedly come to mind. 

The “Maco” templet is being sold in the United States by 
the American Maco Template Co., Inc., 44 Whitehall St., 
New York, N. Y. 


EISLER ELECTRIC ISSUES NEW CATALOG 

A new 136-page catalog containing over 700 illustrations of 
various types of machines employed in the manufacture of 
radio tubes, television tubes, neon-sign tubes, incandescent 
lamps, and glass products, has been published by the Eisler 
Electric Corp., 744 South 13th St., Newark, N. J. 


products described are the company’s line of small-capacity 


Among the 


spot welders. 


NEW ARC WELDING BULLETINS 


Two new Arc Welding Bulletins, Nos. 12 and 13, were re- 
cently published by the Westinghouse Electric & Manufactur- 
ing Co. as a part of the series of similar publications issued 
by this company and presenting the latest developments in the 
arc welding field and news of interest to designers and users 
of welding and welded products 

In Bulletin No. 1 
neer of the Westing 


2, G. D. Fish, Consulting Structural Engt- 
house company, gives some of the methods 
of estimating the cost of arc welding steel structures. Several 
illustrations are included, and the actual figures given are those 
used in the construction of the 17 shop and office buildings and 
the three bridges which have been erected on properties of the 
Westinghouse company by the arc welding method. 

Bulletin No. 13 includes a discussion of are welded jigs and 
fixtures. Speed and flexibility of design have introduced the 
are welding of this equipment into the manufacturing opera- 
tions of the Westinghouse company, and this discussion tells 
how casting weeks are turned into days in the manufacture of 
machine tool jigs by the reduced number of steps, the reduced 
weight of the material, the reduced machining, and the reduced 
maintenance involved by the use of arc welding. 

Two interesting features of Bulletin 13 are the departments, 
“From the Designer” and “From the Operator.” The former 
gives a few pointers on the design of arc welded structures, 
and the latter includes suggestions, questions, replies, and re- 
marks from the “man at the arc.” The bulletin is illustrated 
with diagrams and also several photographs of welded equipment 
and _ structures. 
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BULLETIN ON “CONSTANT-ARC” WELDERS 


\pplications of Hobart “Constant-Arc” Welders on produc- 


tion, maintenance, and construction work, and the advantages 


of are welding compared with other forms of welding, are 
among the topics treated in catalog No. E-10, issued by 
Hobart Brothers, Box U-40, Troy, Ohio. Many interesting 


examples of arc-welded work are shown. The features of the 


“Constant-Arc” welder are described, including motor, gaso- 
line-engine, and belt or coupling drive, and specifications are 
viven \ccessory equipment is also described. The last page 
of this catalog is devoted to reproductions of letters from users 


of Hobart welders 


DESCRIBES A. E. F. SPOT WELDERS 


“More Production per Dollar with A E F 
the title of bulletin No. 


Fusion Corp., 


Spot Welder” is 
50, published by the American Electric 
Ave., Chicago, II. 
tures of these welders are illustrated, and the operation of the 


2610 Diversey Twelve fea- 


automatic switch is described, with the explanation that the 


J-pomt sequence of operation of this switch—namely, contact, 


heat, and  squeeze—results in obtaining uniform welds. 


Weights, dimensions, and capacities are given in tabular form. 
\ novel teature of this bulletin is the cover of pure aluminum 


foil mounted on paper, giving the appearance of tin plate. 


NEW FOLDER ON 


One-adjustment 


“FLEX-ARC” 


with are stability 


WELDERS 


control over the entire 
range, trom thin-metal welding to thick pieces, is the particular 
that is folder 
Westinghouse & Manu- 


Besides describing inter- 


feature of the “Flex-arc” welder stressed in 


1D. M.F. 


tacturing Co., 


5266, issued by the Electric 


East Pittsburgh, Pa. 
esting points of design and operation of this welder, a number 
of photographs of arc-welded structures and equipment are 


shown to illustrate the diversity of uses of this method of 


welding 


NEWS OF THE INDUSTRY 


The firm of Dubus & Atwood Iron Works, Crowley, La., 
recently completed arrangements for handling a complete line 
ot welding operations. 


\t the present time they are manu- 


facturing welded pipe for rice field irrigation. 


Permission to use fusion welding under careful supervision 
in accordance with definite specifications is included in an 
amendment to the New York City, which 


become 


building code of 


Mavor \\ alker, to 


was signed by 


March 25th 


effective on 


\ number of different sizes and types of electrically welded 
coal and oil burning boilers are featured in a catalogue issued 
by the Kewanee Boiler Corp., Kewanee, Il. 


During the past winter the Quartermaster General of the 
United States Army called for bids on an all-welded sea-going 
vessel tor light hoisting work. The vessel is to be 64x18 ft., 
with a flat afterdeck and with a lifting capacity of seven tons 
Che Quartermaster’s mind a 


Department evidently has in 


number of uses for a ship of this kind. 
In the 


April issue of Machinery, J. F. 


the Lincoln Electric Co., has written an article on the influence 


Lincoln, president of 
of the electric are welding process on the design of machinery. 


course in the 


Brunswick, N. J 


welding 


New 


Chere recently established a 
New School, 


Mr. Vasshell, Principal, is in charge. 


Was 


Brunswick Industrial 


H. V. Vale, formerly associated with the Corbett Boiler & 


lank Co., of Chicago, is general manager of the Atlas Boiler 
& Welding Co., 


located at 50 Dexter Avenue, Elgin, III. 
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It is reported that the Helwig Welding Co., 1374 Spring 
Ave., Irvington, N. 
plant costing about $25,000, fully equipped and to occupy 559 
sq. ft. of 


J., is planning to construct a one 


floor space. 

W. S. 
been placed in charge of sales activities of the Westing 
Electric & Mfg. Co., East 
engineering activities. Mr. Rugg has been associated wit 


Rugg, Vice-President in Charge of Engineering as 


Pittsburgh, Pa., in addition t 


Westinghouse company since 1892, and his responsibiliti 


the past have included sales as well as engineering work 


It is reported that the Wise Foundry, Machine & Sup 
Co., Zanesville, Ohio, recently added a welding and patter 
known as 


making department. This firm was formerly 


i 


Dockray Brass & Iron Company. 


Word has been received of the formation of the Ge 
Oxygen and Equipment Corp. at Jersey City, N. J., to 


facture Oxygen containers. 


\ recent newspaper report stated that the Republic [ron & 
Steel Company, Youngstown, Ohio, was booked ahead for 
months, operating day and night shifts in its new steel pip: 


department manufacturing tubing by the electric welding 


process. One unit produces pipe up to seven inches in diat 
eter and there is another under construction designed to mat 
facture tubing up to sixteen inches. 

The Blue Tank 
Seattle, Wash., recently 


2121 N. 
interesting 


Oxygen Co., located at 35th St 


gave some cutting der 
onstrations using liquid petroleum, and report that their success 


within their district has been very satisfactory. 


According to a recent report, the Indiana Oxygen Co., bl 
Ind., is planning to build a new 
This 


handles a complete line of welding apparatus and supplies 


dianapolis, two-story a! 


basement plant. company manufactures oxygen al 


B. M. Kimball, 10026 Detroit Avenue, Cleveland, Ohio, 
organized the Cylinder Gas & Welding Co., to deal in acet 
lene gas and to operate a general welding business. 


“Are Welding with Safety” is the title of a paper writte: 


C. M. Taylor, Vice-President of the Lincoln Electric ( 
which was printed in the May, 1930, issue of National Sa} 
News. 


A. Dalstrom, who until recently was shop foreman tor 
Iron Works of Los Angeles, has resigned that posit 
1412 W. 
The 
Dalstrom will do all kinds of general we 


Isley 
and is opening a welding shop at Slauson, in 


Angeles, which is to be known as Guarantee Ste 
Mig. Co. Mr. 
work, but expects to specialize on automobile welding 
fender and body repairing. A new 200-amp. Hobart porta : 
electric welder is included with other up-to-date equipment 


the new shop. 


Are welding in place of riveting proved its worth d 
the construction of an addition to the Westinghouse Res« 


Laboratories at East Pittsburgh. The original laborat q 
building is full of delicate recording instruments, fragile : 
ware used in tests, and apparatus that is sensitive t i 
slightest shock. The constant thud of riveting hammers. ‘ ; 
gineers say, would have put much of this apparatus « 
commission. While the steel beams and uprights were 
welded together, tests and experiments were conducted 4 
laboratories without the loss of a single working day i 

H. M. Collinson & Son, of Los Angeles, Calif., whe : 


and operate a general welding and machine shope at 


Compton Ave., are moving to a new location at 8309 Co! 








_ 1930 
































THE WELDING ENGINEER 








itt 
























































ANACON pA 


from mihe to consumer 
' . 


There is a suitable Anaconda 
Filler Rod for every bronze-weld- 
ing purpose. Principal Anaconda 
Welding Rods, with their melting 


points, are listed below: 


for oxy-acetylene welding 


Tobin Bronze* 1625 
Manganese Bronze . 1598 
Brazing Metal 1634 
Naval Bronze 1625 
Electrolytic Copper 1981 
Silicon Copper . . . . 1981 
Phosphor Bronze 1922 
Everdur® .....- 1866 


for arc welding 


Silicon Copper . 1981 
Phosphor Bronze 1922 
Everdur*® . 1866 
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Alligator Shear 
repair-welded with 
TOBIN BRONZE 


for 


$136.70 


The shear restored to 
service. Inset shows 
close-up view of weld. 
Work done by Allen 
Manufacturing & 
Welding Company, 
Buffalo, New York. 


HE casting at the left—part of the alligator 
shear shown above—was repair-welded with 
Tobin Bronze and returned to service the day 
after the break occurred, at a fraction of the cost 
of a new casting: 


Labor {chipping}- - - - - -$ 13.00 


Welding time{2men—11% hours} 56.25 
Cbs ce te sce svescsn ss 
Tobin Bronze Welding Rod - - 26.10 

Total Cost - - - - $136.70 


This is a typical example of the economy of 
Tobin Bronze welding of cast-iron. Due to the 
low welding temperature required, pre-heating is 
usually unnecessary, and the weld made is 
stronger than the casting itself. 

The uniform composition and high quality of 
Tobin Bronze and other Anaconda Cupper Alloy 
Welding Rods are due to the experience and tech- 
nical knowledge of The American Brass Company 
in developing alloys suitable for all welding pur- 
poses where copper alloy rods can be used. Com- 
plete information contained in Publication B-13. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 


Offices and Agencies in all Principal Cities 


ACONDA 


WELDING RODS 
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Ave., in the same cits [hey anticipate installing some new 


equipment, including a new portable electric welder in their 


new shop 


The Commercial Acetylene Supply Co., Inc., have removed 


their general offices to 40 Rector St., New York, N. Y., from 
their 


former location at 71 


Broadway. 
the Lincoln Electric Co., Cleveland, Ohio, announces the 
transfer of three men from the Manufacturing District to the 
Welder John C. Ardagh to the 
Chicago District, with headquarters in the Monadnock Bldg., 
Chicago; R. A. Kyle to the New York District, with head- 
quarters at 136 Liberty St.. New York; and Robert Newton 
to the District, with headquarters at the factory, 
Cleveland, Ohio. 


Service Division as follows: 


Cleveland 


The Texas Acetylene Co., located at Ft. Worth, this spring 
disposed of a large amount of their residue, at a very profit- 
able figure, for whitewash purposes. The whitewashing of all 
park trees and trees in the parks on the boulevards was ac- 
complished by two enterprising youngsters, with a woman 
No doubt their company 
will find plenty to keep several busy for quite some time to 


come, 


acting as solicitor for the business. 


The Western Pipe & Steel Co., of Los Angeles, Calif., is 
completing a contract with the Wilshire Oil Co., for building 
19 steel tanks. The location of the job is a few 
miles southeast of the Santa Fe Springs oil field in California. 
he tanks are of two sizes, one being 134,000 barrels capacity 
and the other 170,000 barrels. 
tanks are all 


oil-storage 


The bottoms and roofs of these 

The total 
or more than a mile, in the roof, 
bottom, in addition to which there are 
tank. This tank farm 
will have a total storage capacity of over seven million barrels, 
and will be one of the largest in California. 


welded. 
welded footage of 5,414 ft., 
and 3,826 ft. in the 
O44 tt 


electric larger size has a 


of angle-iron welding in each 


A. A. Heller, President of the International Oxygen Co., of 
Newark, N. J., left on the steamer Ile de France on April 18th. 
He will be gone several months and plans to visit France, 


Germany, and Russia 


Che H. C. Smith Manufacturing Co., of Los Nietos, Calif., 
The W. K. W. Welding Works and the National Tools and 
Metal Co., of Los Angeles, manufacturers of oil-field specialty 
tools, have consolidated and formed a new corporation to be 
known as the Globe Oil 
Nietos The 
Kk. M. Smith, 


Oscar Enberg, treasurer. 


Tools Co., with headquarters at Los 
following executive officers have been elected: 
president; J. C. Wright, vice-president; and 
A large force of both electric and 
acetylene welders will be employed in the manufacture of the 
new company’s products. 

Che .. Newark, N. J., manufac- 
turers of radio and industrial transformers, have appointed the 
Westburg Engineering Co., 53 W. Jackson Blvd., Chicago, and 
the Electric Apparatus Sales Co., 10 High St., Boston, as sales 
representatives in the Chicago and New 
spectively. 


American Transformer Co 


England sections re- 


The Linde Air Products Co. and associated companies will 
have a display at the Annual Convention and Exhibit of the 
American Foundrymen’s Association, 
Cleveland, Ohio, May 12th to 16th. The Linde display will 
place emphasis on the various applications of the oxy-acetylene 
process in 


Public Auditorium, 


modern foundry practice. Among the welding 
equipment featured at the Linde Booth are a 20-cylinder wall- 
tvpe oxygen manifold and an Oxweld 300-lb. medium-pressure 
acetylene generator. A complete line of Oxweld and Prest-O- 


Weld welding and cutting blowpipes will also be on display, 


May, 1930 


together with exhibits of Union Carbide, Carbic, Prest-O- Lite. 


Acetylene and Linde Oxygen. 


An unusual arrangement of welding equipment in the for 


of a three-unit portable electric welder is being operated in the 
oil fields of southern California by the Irwin Welding Works 
of Long Beach, Calif. It is claimed to be the only outfit 
its kind in California. The Irwin company features oil 
welding almost exclusively. 

Jack Brandon, of Los Nietos, Calif., one of the leading weld 


ers of southern California, featuring oil-field work, has opened 
a branch shop in Venice, Calif., which is the center of con 
siderable field development at this time. 


The National Welding Co. and the Electric Welding Works. 
both of Los Angeles, Calif., have consolidated and for 
new corporation to be known as the National Welding Corp 
The new corporation’s temporary location is at 2423 E. Slausor 
Ave., from which they expect to move into 


quarters. 


soon new and 


permanent Included in their up-to-date equipment 


are five Shrader portable arc welders. The new corporatior 
will feature general welding of all kinds. 


Chas. L. James has recently been appointed shop foremar 
This cor 


pany has an up-to-date plant and specializes in general stru 
tural steel welding. 


for The Isley Iron Works, of Los Angeles, Calif. 


Arnold O. Braun has been made Vice-President in Chargi 
of Sales of P. R. Mallory & Co., 
Elkonite dies, electrical contacts and other industrial products 
Mr. 
industrial field, having had many years of sales and merchan- 


Inc., manufacturers of 


3raun is particularly well qualified to direct sales in the 


dising experience in executive capacities. 

The Shell Oil Co. of Southern California have consolidated 
their Brea division welding and machine shop with their shop 
at Signal Hill. 
The drilling program of the company has recently been cut to 
less than a dozen wells in this section. 


Headquarters will be maintained at Signal Hill 





Classified Ads 


Help Wanted—75c per line, minimum 4 line 
Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 
Counted 8 words to line. Add 6 words for keyed address. 








Foreman Wanted—Welder thoroughly trained in oxy-acet! 
lene and electric welding to take charge of new welding 


shop. Must understand practical theory of welding a1 
Good 
mechanical and business ability are essential. 


ton, Mass. 


able to read blueprints and estimate jobs. personality 
Location: Bos 
Address Box 247, The Welding Engineer. 





Arc Welder Salesman Wanted—Jo invest in real business 
Write in confidence. Address Box 254, The Welding Engineer 





District Manager Available—Thoroughly familar with 
and responsibilities of sales management; experienced in the 
contact work which is necessary for holding large railroads 
and other industrial accounts. Expérience includes knowledge 
of distribution methods and a fine record in appointing ane 
holding desirable distributors. Address Box 255, The Weld 
ing Engineer. 








Position Wanted—By welder with four years’ experience ™ 
electric and acetylene welding. Address Box 256, The Weicing 
Engineer. 





